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ABSTRACT 


In response to the reduced threat against the United 
States, Congress has directed the Department of Defense (DOD) 
to reduce spending. As funds are reduced, targets of 
opportunity are shifting from the battlefield to the 
appropriation field. Dollars invested in inventories are a 
meme target of cost reduction. 

This thesis examines existing inventory management 
policies at the Supervisor of Shipbuilding, Newport News, VA. 
(SUPSHIPNN). It provides a decision support system, called 
the DSS Strategy model. The results of simulation indicate 
inventory managers at SUPSHIPNN can use the DSS Strategy model 
to make decisions that will reduce inventories and meet 
production target dates. 

Successful management of inventories is not a cost Saving 
measure alone. The judicious use of valuable inventory and 
associated resources will maintain the fleet in the highest 
possible state of readiness within constricting fiscal 


resources. 
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I. INTRODUCTION 


The Supervisor of Shipbuilding, Conversion and Repair, 
USN (SUPSHIP), is the on site Naval representative at the 
privately-owned Newport News Shipbuilding and Dry Dock Co. 
(NNS&DDCo). The personnel of SUPSHIP administer the contracts 
associated with the construction, overhaul, and master ship 
repair at NNS&DDCo. Of major importance to SUPSHIP personnel 
is the adherence of the contractor to the production schedule 
stipulated in the construction contract. The goal of the 
SUPSHIP Integrated Logistics Support (ILS) Department in the 
area of material management is to have material on hand well 
before scheduled production requirements. They consider the 
costs associated with the construction, overhaul, and repair 
to substantially exceed all other costs, including the 
investment and holding costs of inventory. Consequently, to 
meet production goals, secondary importance is assigned to the 
costs of inventory and material management. 

The Defense Management Review and Government Accounting 
Office reports have discussed the need for the Department of 
Defense (DOD) to control inventory cost and reduce the size of 
inventories. Further, the reduction of the previous Soviet 
threat and the congressionally mandated force reduction are 
now placing increasing fiscal constraintS on inventory and 
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material management. Therefore, the philosophy of SUPSHIP 
inventory and material management must reflect the current 
political and fiscal climate. 

The material requirements for new construction vessels 
are determined by the Naval Sea Systems Command (NAVSEA). The 
material requirements arise from the provisioning process. 
The provisioning responsibilities and relationships) are 


provided in Figure l. 
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Figure 1 





The provisioning process determines the range and depth of 
repair parts and equipage (e.g. high dollar value, pilferable 
items) that are required to provide initial support material 
for an end item (i.e., new construction vessel). As depicted 
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in Figure 1 [Ref.1:p.31], Ships Parts Control Center (SPCC) 
and contractors involved in supplying material prepare 
allowance lists that describe the type and quantity of 
material required for the vessel. These lists, include the 
Allowance Part Lists (APL) and Allowance Equipage Lists (AEL) 
and are included in the ship tailored allowance document, the 
load Coordinated Shipboard Allowance List (COSAL). The 
publication of the COSAL is accomplished incrementally by SPCC 
and forwarded to the SUPSHIP. Therefore, in reality the 
printing and forwarding of the COSAL is the triggering 
mechanism for SUPSHIP to begin ordering material listed in the 
COSAL. In effect, the material management and inventory 
process is driven by printing of the COSAL by SPCC and the 
receipt of the COSAL by SUPSHIP. This process is scheduled 
with the goal of providing SUPSHIP with sufficient lead time 
to order material in advance of production requirements. 

The COSAL for naval ships is divided by material 
category. The division results in a document containing 
several parts that will be tailored to ship type and installed 
equipments. For nuclear powered vessels, a separate COSAL is 
prepared for the material requirements that are required to 
support the nuclear propulsion plant(s) and associated 
equipment. This allowance document is called the Q-COSAL. 
The material that is dedicated to support nuclear propulsion 
is identified by a special material identification code (SMIC) 
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within the National Stock Number (NSN). The NSN is the 
military part number assigned for the identification of parts. 

During the new construction period, the material 
requirements will change. Improvements in technology, changes 
in the perceived threat, safety considerations, and fiscal 
constraints may justify the addition or deletion of various 
material. This environment of change causes inventory growth. 
Items that are no longer required are generally held in 
inventory until the completion of construction. This 
accumulation of unnecessary material increases the inventory 
holding and disposal costs. 

The personnel involved in production planning and 
material acquisition must coordinate their efforts to reduce 
inventory levels while providing the required material 
support. The potential cost savings that could be obtained by 
eliminating the holding cost for a nuclear aircraft carrier 
for one year iS approximately nine million dollars. [Ref .2] 
With more coordination and teamwork, material will be 
available to meet production demands and excess material can 
be returned to the fleet for more efficient use. By 
implementing a decision support system (DSS) for inventory and 
material management at SUPSHIPNN, the Navy will benefit in two 
ways. One, the Navy will enjoy cost savings by reducing 
inventory cost; two, the fleet readiness will improve because 
of the efficient use of resources. 


is) 


A. THE MISSION OF THE SUPERVISOR OF SHIPBUILDING, CONVERSION 

AND REPAIR, USN. 

The primary mission of the Supervisor of Shipbuilding, 
Conversion and Repair, USN, Newport News (SUPSHIPNN) is to 
administer Navy contracts within the privately-owned shipyard, 
NNS&DDCo. SUPSHIPNN is the on site representative of NAVSEA. 
NAVSEA has the overall responsibility for the construction and 
maintenance of Navy vessels. It assigns SUPSHIPNN (also all 
other SUPSHIPS) with tasks and functions that are suitable 
with the capabilities of the facility. The SUPSHIPNN tasks 
and functions are: [Ref .32 p. ia8 

lass Providing logistic support to activities and units 


of the Operating Forces of the U.S. Navy and naval 
shore (field) activities, as assigned by competent 


authority. 
2: Performing authorized shipwork in connection with 
the construction, conversion, overhaul, repair, 


alteration, activation, inactivation and outfitting 
of naval ships and service craft. 


Oo. Performing authorized repairables work in 
connection with repair, restoration, refit, 
refurbishment and overhaul of systems, equipments, 
components and modules as scheduled. 


. Designing naval ships, when so designated. 
Da Operating as planning yard for ship alterations and 
preparing allowance lists for ships under 


construction and conversion in accordance with 
instructions issued by NAVSEA. 


OF. Performing research, development, test and 
evaluation work, as assigned. 


lie Serving as stock point for designated material, as 
assigned. 


Se Prov tdumipracceountings civil payroll, savings bond, 
public works, Industrial relations, medical, 
dental, berthing, messing, fire prevention and fire 
protection, security and other services to naval 
shore (field) activities and other government 
agencies, as assigned. 

9. Performing manufacturing, as assigned. 


10. Accomplishing shore-electronics work; as requested 
by the Naval Electronic Systems Command. 


11. Preparing and maintaining development, logistic 
Support, disaster control and other plans, as 
assigned. 

12. Performing work for other US. Government 
Departments, private parties and foreign 
governments, as directed by competent authority. 

Many of the above described tasks are not actually performed 
by SUPSHIPNN, but are performed by NNS&DDCo. SUPSHIPNN 
monitors NNS&DDCo to ensure contractor compliance and quality 
assurance. SUPSHIPNN does play a significant role in material 
acquisition and inventory management. The Integrated 
Logistics Support Department of SUPSHIPNN is responsible for 


the material acquisition of all vessels under the cognizance 


of SUPSHIPNN. 


B. RESEARCH OBJECTIVES. 

This thesis will attempt to formulate a decision support 
model that will enable the SUPSHIPNN inventory manager to 
obtain material, minimize costs, reduce inventories, and meet 
production target dates. The study will determine the factors 


that contribute to inventory growth during the construction of 


a Naval vessel. It will provide a methodology to reduce the 
future investment required in maintaining shipbuilding 
inventories. 

The subset of material required for the construction of 
a nuclear powered aircraft carrier (CVN), Q-COSAL, will be 
used to present the philosophy and implementing methodology. 
It represents an easily identifiable portion (via use of the 
SMIC code) of material required during the construction of a 
CVNe The Q-COSAL material can provide a clear path of 
material flow and inventory position for study and analysis. 

The benefits of using a DSS that reduces’ inventory 
requirements) will be identified and discussed during 
subsequent chapters. The goal of the study, and the 
presentation of the DSS is to provide the material and 
inventory manager with a decision making tool (the DSS 
Strategy model). This tool, when combined with the experience 
of the manager, will Significantly reduce shipyard 
inventories. The decision support system will be consistent 
with the philosophy of providing the Navy with ships that meet 


delivery schedules at a minimum cost. 


GC. SCOPE OF THE STUDY. 
This thesis will focus on the SUPSHIPNN manager’s dilemma 
in material acquisition and inventory growth. It will provide 


an analysis of pertinent qualitative issues involving target 


dates and production deadlines. To aid the decision process, 
the thesis will include the use of quantitative techniques to 
provide realistic guidance for material and inventory 
management. The goal of the DSS and the DSS Strategy model is 
to reduce the penalties/costs associated with either early or 
late material acquisition. Current management policy and 
local actions previously taken to more efficiently use 
inventory and reduce growth will be included. Alternatives 
not currently in use or previously considered will be proposed 


and evaluated. 


D. LIMITATIONS. 

The problems associated with material requirements and 
inventory management are evident throughout DOD. This thesis 
will not attempt to address the global forum. Due to 
limitations of time and scope, it will address the problems 
associated with Q-COSAL material requirements and inventory 
reduction. 

SUPSHIPNN was selected for study because the author 
envisions that within the constraints of time and finances, a 
meaningful study can be conducted with realistic data. The 
CVN was selected because it represents a large inventory 
investment and is, in the author’s opinion, an excellent 


candidate for the proposed decision support system. 


|e ORGANIZATION. 

Chapter I introduces the missions and goals of SUPSHIPNN. 
le describes the provisioning relationships and 
responsibilities and material requirement determination. 
Additionally, the use a DSS within the existing SUPSHIP 
organization is presented in this chapter. The anticipated 
impact of the DSS is inventory reduction, cost reduction, 
inventory accuracy, and better utilization of resources. 

Chapter JI provides a review of the acquisition 
Philosophy. Discussions include the policies affecting 
requisition priorities, material flow, and inventory 
management. An overview is presented of the CVN construction 
process. This overview examines allowance and material 
requirements and validates the magnitude of the inventories 
used to support production. The use of the Just-In-Time (JIT) 
philosophy is reviewed within the framework of the proposed 
DSS. The advantages of inventory reduction and benefits are 
described in this chapter. Problems associated with the 
growth of shipyard inventories are examined through the 
results of previous studies and reports. 

Chapter III reveals the methodology used for the study. 
The use of models and simulation techniques are discussed in 
this chapter. The DSS Strategy model and the validation model 
are presented in this chapter. The model and simulation 
applications against available data are presented = and 
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discussed. The types of data, how data was gathered, and to 
what extent it was relied upon is also considered. 

Chapter IV contains an analysis of the results of the 
data supporting the use of the DSS Strategy model. The 
implications of the analysis in support of the DSS Strategy 
model and inventory reduction are presented in Chapter IV. 
Specific inventory reduction levelsS are examined and a review 
of safety stock considerations are presented. 

Chapter V summarizes the results of this study. lists 
offers a DSS Strategy model example that demonstrates the 
opportunities for inventory and material managers at SUPSHIPNN 


to reduce the Q-COSAL inventory. 


i 


Il. BACKGROUND 


A. ACQUISITION POLICY. 

The primary goal of the SUPSHIPNN material acquisition 
policy is to avoid production delays. To accomplish this high 
level of protection, material is ordered as funds’ are 
available and requirements are _ known. The material and 
inventory personnel at SUPSHIPNN operate under the assumption 
that a production delay would be more expensive than inventory 
and holding costs. The focus of the production and inventory 
personnel is not on inventory costs. The costs associated with 
inventory are considered minor in comparison to the costs 
associated with delaying the vessel. Consequently, the 
inventory levels at NNS&DDCo have continually grown since mid- 
PISO. SU Rel.4e pp. ie ol 

As the budget realities of the 1990’s have begun to 
constrain all facets of the DOD, emphasis is expanding to 
include analysis of all costs. Readiness at any cost is no 
longer a working philosophy. The question may now be, how 
much readiness can be achieved within a given budget? 
Personnel involved in material acquisition are experiencing 
increased scrutiny from oversight activities such as the 
Government Accounting Office (GAO) and Congress. As 
discretionary funds become scarce, competition for these funds 
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will increase. 

Funding has not been the only resource subject to 
reduction. The number of personnel employed by DOD is also 
being reduced. The number of personnel available for managing 
material and inventory will be less than previously employed. 
Thus, those remaining personnel must be used as efficiently as 
possible. 

The objective of this study is to examine the potential 
of a DSS that provides the inventory or material manager with 
the opportunity to reduce inventories. To be considered 
successful, the DSS should reduce inventories and minimize the 
risk of a delay in production due to material shortage. 

The main focus of this study is to investigate the 
inventory flow of the Q-COSAL material and to define the 
specific applications of the DSS. This research includes 
current methods of material acquisition for the initial 
outfitting of the CVN. <A macro review was conducted of the 
major material flows and inventories to gain an awareness of 
the magnitude of the material and inventory processes. The 
study encompassed receipt flows, intermediate stowage and 
mock-up, and ultimately the installation of the material on 
board the ship. A mock-up consists of material awaiting 
storage on board the ship. The mock-up replicates the bins 


and racks used on board the ship and are fabricated from wood 


ee 


and cardboard. The study commenced with the development of 
the initial load COSAL and terminated with the commissioning 
of the vessel. 

The process of initial outfitting (provisioning of a new 
vessel) is considered critical on nuclear vessels. NNS&DDCo 
and the SUPSHIPNN together represent the government and 
industrial interest in the management of initial outfitting 
material. The technical requirements of the reactor 
operations and weapons delivery systems dictate that the crew, 
unlike on conventional platforms, arrive approximately two and 
one half years before the commissioning of the vessel. 

CVN crews have significant latitude in incorporating 
changes to the ship’s allowance documents (see Table 1). 


TABLE 1 
CVN ALLOWANCE DOCUMENTS 


Allowance Document Coverage 
COSAL Ship’s on board 


Spare parts 


AVCAL On board parts 
used to support 
air wing 


AMAL/ADAL Medical/Dental 
allowance items 


GUCL General use 
consumable 


Q-COSAL On board parts 
to support 
nuclear reactor(s) 
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All of the listed documents may be changed to incorporate 
advances in technology, reliability, Ory other «changes. 
Changes may be in the form of increases, decreases, or 
editorial. 

Allowances for each major system depicted in Table 1 are 
determined by various’ methods. For example, the COSAL 
allowances are determined mainly by a modeling process. 
However, the material flow is generally generic in nature and 
is portrayed in Figure 2Z. The baseline ship configuration 
data drives the type of equipment that will be installed on 
board each vessel. The configuration as compared to mission, 
criticality, and modeling decide the piece part support for 


the ship. 
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MATERIAL AND REQUIREMENTS FLOW 
FOR NEW CONSTRUCTION VESSELS 
(EXISTING SYSTEM) 


< NAVSEA 


SUPSHIPNN 


SHIP |< 
SHIPBUILDER < 
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MANAGER 
OTHER COMMANDS 


(new 
construction 


procurement 
<4 INDUSTRY | < activities) 


rs SS re ee 
 —$—$— ne WAREHOUSE 


Material Flow 
Requirement Flow 





The Q-COSAL allowances are determined by the equipment 
manufacturer(s), primarily General Electric and Westinghouse, 
in concert with NAVSEA. Approximately 75% of the Q-COSAL 
material is "pushed" to NNS&DDCo for use/installation on board 
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the ship. "Push" material is sent to the ultimate user from 
the cognizant agency without any intervention from the end 
user. The remaining Q-COSAL material is ordered by SUPSHIPNN. 
[Ref.2] 

The biggest handicap affecting initial provisioning of an 
aircraft carrier, besides its size and complexity, is the 
tremendous length of construction time. Once the ship is 
authorized, the configuration data can be determined. Then, 
the various procurement commands (SUPSHIPNN, Shipbuilder, 
NAVSEA, SPCC, Aviation Support Office (ASO), and others) 
obligate their funding. It is possible for some allowance 
material to be on hand at the construction site several years 
before loading. [Ref.4:p.1] This action leads to waste as the 
configuration of the ship can change during construction, or 
the material can be damaged or stolen. Additionally, the 
shipyard will incur higher inventory costs, which it passes on 
to the Department of the Navy. The AVCAL is affected to a 
lesser extent because the majority of AVCAL material is 
requisitioned at the end of the construction period. 

The development of the Incremental Stock Number Sequence 
List (ISNSL) has caused the shipbuilder and the Navy to buy 
large quantities of repair parts for several ships at once. 
The "quantity discount" rationale combined with a "must use 
available funding before it expires or is moved to another 
program" drives the acquisition of large quantities of repair 
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parts. Additionally, the level A configuration of the Weapons 
System File may not accurately reflect the revised conditions 
of a new construction vessel. This can mislead _ the 
shipbuilder in the procurement’ process. Shipbuilding 
contracts require the shipbuilder to furnish an initial range 
and depth of spare and repair parts for contractor supplied 
equipment. If the material is procured for a configuration 
that ultimately changes, the shipbuilder and the Navy may 
procure parts for which there is no requirement, and may do so 
in extremely large quantities. 

An additional concern of initial provisioning is 
consumable items with a= shelf-life. "O" rings, photo 
processing chemicals, gasket material, and especially Q-COSAL 
material consisting of chemicals are susceptible to loss by 
expiration if received too early in the provisioning cycle or 
if the platform experiences significant delay in delivery. 

The biggest loser of initial outfitting may be government 
furnished materials (GFM). The Navy provides GFM directly to 
the contractor for use in construction, testing, or storage 
within the ship upon completion of its respective storeroom. 

According to GAO, the Navy does not know how much GFM is 
in the contractor’s possession because there are no general 
financial or other management systems to account for these 
materials. No person or office is either responsible or 
accountable for the overall protection of the Government’s 
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investment 


in the GFM the Navy provides the contractor. 


Beef .4:pp.15) 


Newport News was found guilty of these many accounting 


amasInventory errors: 


ilies 


GAO 


convoluted 


Two transducers valued at $5,460 were listed on 
contractor’s records as transferred to a shipyard 
shop, but five years later, were still in the 
contractor’s warehouse. Neither the Navy nor the 


contractor knew they were there. 


Am isolator, valued at $3,500, was not included on 
the excess GFM list submitted to SUPSHIPNN. A 
year later, it was still in the warehouse. Neither 
the property administrator nor the contractor had 


caught the error. 


Several items which SUPSHIPNN had ordered to be 
Gusposed Ot, swere | still. ins the “contractor s 


warehouse three years later. 


Twenty-two hand sets, valued at $3,354 each, had no 
warehouse location listed on the contractor’s 


records. 


Summarized the procurement process as_ being 


to the point where responsibility and 


Ihe) 


accountability were severely lacking. Because no single 
command is responsible for the overall management of the 
procurement of the carrier’s initial spare parts outfitting, 
there is little financial accountability. With various 
commands procuring initial provisioning materials, and with no 
control guidance, waste and abuse of the procurement dollar is 
to be expected. 


As a Naval Audit Service report indicates: [Ref.5:p.18] 


In the past, procurement lead time (PLT) has not 
been considered a phase of the provisioning 
process. Rather, PLT was viewed as a part of the 
contracting function only (PLT is the period of 
time required for contract preparation, acceptance, 
manufacture and delivery of an _ item). As 
procurement lead times have generally increased, 
the need to broaden the perception of the provision 
process and manage both allowance determination and 
allowance material acquisition was recognized. For 
complex weapons systems the full provisioning 


process frequently exceeds thirty-six months. 


B. PRODUCTION AND SCHEDULING. 

The integrated logistics support (ILS) concept manages 
all aspects of procurement. Ideally, the philosophy includes 
"cradle to grave" management of each piece of major equipment. 
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support, training, and technical documentation are included in 
the process. To manage the ILS concept at the SUPSHIPNN 


level, an Integrated Logistics Support Management Team (ILSMT) 


is formed. The ILSMT consists of procurement, allowance, and 
production personnel. The team is used to provide management 
attention at the end user level. The forum presents an 


excellent opportunity for the sharing of information between 
the production and acquisition communities. Information on 
pPeoauction problems, or accelerated production, 1S vital to 
the material management personnel. Additionally, major 
changes that will add or delete material may be used by 
inventory and material management personnel to aid in 
inventory reduction. Production personnel require information 
regarding potential or actual material problems. 

Three major allowance documents drive the initial 
Sutricting of the ship. The carrier’s COSAL consists of 
approximately 90,000 line items valued at approximately $44 
million. The carrier’s AVCAL has approximately 30,000 line 
items valued at approximately $25 million. Allowance levels 
supporting the reactor plants are contained in the Q-COSAL. 
[Ref .2] 

As shown in Table 2, the ship will be fitted out with a 
specified percentage of material. The material varies by 
category; however, the implications of this requirement are 
severe. By mandating the percentage of Q-COSAL items to 100%, 
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NAVSEA has implicitly assigned every material requirement with 
a level of criticality that may not be realistic. Material 
that is redundant in quantity, or in reality not truly 
critical (i.e., mission degrading), is procured and if 
necessary, expedited as a truly critical item. Within the 
framework of the proposed DSS, a distinction between truly 
critical and other material is highly recommended. The NAVSEA 
requirements for initial outfitting are reflected in Table 2. 


| Re feaO pp. 123] 


TABLE 2 


NAVSEA OUTFITTING REQUIREMENTS FOR 
NUCLEAR VESSELS AT FAST CRUISE 


Allowance Coverage % Required 
Document on Board 


COSAL Ship’s on board 97 
Spare parts (OBRP) 
(SRI) (OSI) 


On board parts 
used to support 
air wing-test benches 


AMAL/ADAL Medical/Dental 


GUCL General Use 
Consumables 


Q-COSAL On board parts 
to support reactor(s) 
(OBRP) (IN-USE) 





* 100% on order, no requirement for on hand. 
The current method for obtaining the required support 


defined in the allowance documents is portrayed in Figure 2. 
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Requirements from Naval sources enter the Naval Supply Svstem 
via the nearest Supply Center. If possible, the requirements 
will be satisfied from Navy stock. Unsatisfied requirements 


are generally in the following two forms: 


1. Not in stock (NIS), item(s) normally carried in the 
supply system, but current stocks are exhausted. An 


estimated delivery date is provided on the back order 


status. 
2. Not carried (NC), item(s) which are not carried in 
the supply system. For new construction assets, an 


inventory manager will attempt to open purchase the iten, 
or refer the item to a contracting officer for 


contracting action. 


SUPSHIPNN employs incremental release of requirements 
into the supply system. One reason for the incremental 
release is financial in nature. Another reason for the 
incremental release is related to the printing of the 
allowance documents by SPCC. Until the documents are printed 
and forwarded to SUPSHIPNN, requisitioning of material 
generally will not occur. Although Ship Construction and 
Conversion, Navy (SCN) funds are five year appropriations, 
NAVSEA apportions the funds in annual increments to SUPSHIPNN. 


This allows NAVSEA flexibility in funding shipbuilding 
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projects under its cognizance. 

Requisitions also will be submitted to the Naval Supply 
System from NNS&DDCo. In the case of sophisticated electronic 
equipment, Q-COSAL, and SUBSAFE items, the Naval Supply System 
is normally the only procurement source for the shipbuilder. 
Requisitions are submitted to the system with the lowest force 
activity designator (FAD), urgency of need designator (UND), 
and priority used in the supply system. The result is that 
routine initial outfitting requirements inherently become long 


lead time items. Two exceptions to this are: 


die Q@-COSAL material, used in support of the reactor 
plant may be ordered with a normal fleet FAD and 
UND of ~B™ (mission degrading) and priority "6" 


(urgent requirement). 


Ue Safety and navigation aids, and certain commanding 
officer designated items may be converted to the 
higher UND and priority, six weeks before fast 


cruise. 


The crew of each vessel, under the direction of the 
Supply Department, is responsible for submitting requirements 
under their cognizance to the supply system during the initial 
outfitting process. The CVN supply department will be 


involved in procurement. They will decide requirements, order 
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EnemG@UCL, all habitability items, Q-COSAL ‘in use" items, and 


office machines. 


C. INVENTORY MANAGEMENT. 

The CVN inventory management process is’ extremely 
complicated. By virtue of the magnitude and diversity of 
equipment requiring Support, the material must be 
requisitioned to satisfy both scheduled production and 
Shipboard inventory requirements. Arriving requirements from 


the supply system/vendor are classified and flow as follows: 


1. Nuclear material (special receipt and handling). The 


amount of Q-COSAL "in use" material is significant and 
requires immediate delivery to the ship. Reactor testing and 
operation require that critical material be on board and the 
contractor must ensure the material is received expeditiously 
by ship’s force. "In use” material will be picked up from 
the contractor warehouse and delivered to the ship by ship’s 


force. 


7 Ship’s force material. GUCL and habitability items 
are received by the contractor at the central receiving point 
and separated and held for pick-up by ship’s force personnel. 
Ship’s force is responsible for stowage on board the vessel. 
The volume prohibits direct delivery to the ship. Therefore, 


material will be shipped to an off-site Navy warehouse for 
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receipt processing and stowage until the ship is ready for the 


material. 


ots AMAL/ADAL medical supplies. For the CVN, “tie 
contractor will not receive AMAL/ADAL material, nor will he 
provide environmental storage for this material. A special 
routing identifier on the requisition normally directs all 
material to the off-site Navy warehouse where it will be 
stored until the medical spaces can accept the material. 
Because’ the Navy warehouse’ does not provide special 
environmental storage, material requiring special storage is 


shipped to NSC Norfolk for storage. 


4. COSAL material. Generally, on board repair parts that 


the contractor will ultimately load on board the vessel. 


5. AVCAL material. Material required to support the air 
wing and the test equipment used in repair and to perform 
preventive maintenance. AVCAL material poses unique problems 
to the CVN. The determining factor (that is, what type(s) and 
mix of aircraft will be carried on board the vessel) remains 
unsolved usually until the last few months of construction. 
Since the known requirements are received by ship’s force from 
ASO late in the delivery cycle, segregation into categories 
and ordering of material is not as susceptible to change. The 


material is shipped (as with AMAL/ADAL) swithea routhimeg 
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identifier that attempts to send the material to a special 
receipt area at Norfolk Naval Air Station. The material is 
placed in a mock-up that has been constructed by ship’s force. 
When the storerooms are prepared on the ship, the material is 
transferred to the ship and stowed in its proper location. 
With early and complete ILS implementation, tradeoff 
analysis for equipment design will fulfill operational needs 
while minimizing support requirements and life cycle costs. 
Further, the program may benefit from the incorporation 
of a Just-In-Time (JIT) procurement and inventory concept. 
[Ref.7:p.230] With the proposed DSS, a revised procurement, 
receipt, mock-up and stowage chart (Figure 3) graphically 
shows the advantages of the JIT concept. JIT is a delivery 
concept (normally associated with Japanese manufacturing) that 
seeks to dramatically reduce inventory and storage and 
handling costs. Implementation of JIT into the initial 
outfitting process would require a close working relationship 
between the procurement entities (SUPSHIPNN, NAVSEA, etc.), 
the item manager, and the vendors (industry and the Naval 


Supply System). 
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MATERIAL AND REQUIREMENTS 
FLOW (PROPOSED SYSTEM) 


>| CONSOLIDATED 
WAREHOUSE ! 

CONSOLIDATED 
MOCK-UP 


NAVAL SUPPLY |< NAVSEA 
SYSTEM 


1 


SUPSHIPNN 


MANAGER 


| SHIPBUILDER 
< ITEM [<x 
OTHER COMMANDS 


| 


(new 
construction 


| procurement 
<4 INDUSTRY | < activities) 


In order 


Material Flow 
Requirement Flow 





to implement JIT four elements are necessary: 


reduced order quantities 

frequent and reliable delivery schedules 
consistent lead time 

consistently high quality levels of purchased 
materials 
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These elements consider that purchasing begins the material 
flow cycle. This allows suppliers to deliver materials 
frequently to the consolidated warehouse or directly to the 
mock-up. 

A successful JIT concept reduces the suppliers workload 
for a specific period and lowers both supplier and buyer 
inventory costs. Because materials are received "Just-in- 
Time", additional benefit is gained in the combination of 
receipt and issuing documentation and a savings in record 
keeping. 

Establishment of good rapport with the vendor is primary 
to development of a JIT inventory and delivery schedule. A 
vendor capacity plan (contract), expanding on blanket order 
techniques and purchase orders with schedules, though 
difficult to establish, would prove beneficial. Requirements 


for a vendor capacity plan are: [Ref.8:p.229] 


- a vendor willing to allow loading of his plant capacity 
to match requirements 

- precise purchase orders with clear contract details 

- releases based on a master schedule and/or the material 
requirements planning system (e.g., allowance documents) 


- weekly and daily JIT deliveries 


In effect, the vendor capacity plan, combined with JIT, result 
in purchasing orders with very special scheduling efforts. 
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In addition to the close working relationships developed, 
a successfully implemented JIT program will provide the 


following benefits: 


- few or sole source suppliers 

- long-term contracts with suppliers 

= steady production schedules with frequent, but gradual 
and well-communicated, changes 

- purchased materials at standard or in supply bins sent 
directly to the consolidated warehouse, mock-up, or ship 

- design of parts, specifications, and quality closely 
coordinated 

= statistical process control charts furnished by the 
vendor would eliminate the need for receiving inspections 

- delivered quantities represent only a few days 


requirements, reducing warehouse storing costs. 


The JIT inventory philosophy can reduce inventory costs 
because of minimum inventory investment and associated 
carrying costs. For the initial outfitting process, the DSS 
and JIT philosophy would reduce consolidated warehouse storage 


time, paperwork, and overhead costs. 


30 


Dy. PNVENTORY COSTS. 

DOD Instruction 4140.39 defines various elements of 
inventory costs. In addition, SUPSHIPNN management personnel 
must consider other costs that must be controlled if the 
overall inventory cost is to be reduced. The investigation of 
inventory costs is considered necessary to provide managerial 
focus on the benefits of inventory reduction within the DSS. 
Costs are one of the universal measures of effectiveness. 
Cost reduction, while maintaining protection levels against 
production delays, is the framework of the DSS. 

The most elusive cost examined is the shortage cost. The 
shortage costs, as viewed within the DSS, are the penalty for 
not having material when required to meet scheduled 
production. The variable nature of the shortage cost is based 
upon the criticality of an individual item. The shortage cost 
depends on the average number of days forecast for delay in 
the availability of material and the availability of funds for 
inventory investments [Ref.9:p. 2]. Other factors are 
commonly used by inventory and procurement personnel to 
capture the true costs associated with shortages. These costs 
may include idle labor and facilities and down-stream 
production problems. 

Administrative ordering costs are the costs associated 
with the ordering of material. These costs include processing 
the order, material receipt, and storage. The JIT philosophy 
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would seem to increase administrative order costs because it 
dictates that minimal quantities be ordered. This is true 
only if the procurement 1s by purchase order contract. It is 
not generally true if material is procured from standard stock 
or from indefinite delivery contracts. The DSS assumes the 
prudent procurement manager will use the most cost efficient 
manner of procurement. 

The elements of variable costs that reflect the monetary 
penalty for holding inventory are defined in DOD Instruction 


4140.39 as follows: 


Le Investment cost. The view taken toward the 
investment of funds in inventory is that each 
public dollar so invested represents a dollar of 
investment in the private sector foregone....An 
annual charge of ten percent of the average on-hand 
inventory will be made.... 


Ze Cost of losses due to obsolescence. oes Include 
losses of material due to all causes that render 
the on-hand material superfluous to need. Thus 
this element will include losses due to 
technological obsolescence, over-forecasting of 
use, and other causes.... 


Os Other losses. This element is intended to cover 
losses due to such causes as pilferage shrinkage, 
inventory adjustments, etc.. 


ay, Storage cost. This represents both the "out-of- 
pocket" costs incurred in the keeping of inventory 
and the amortized cost of the storage facilities. 
The cost of storing the inventory itself includes: 
care of material in storage, rewarehousing costs, 
cost of physical inventory operations, preservation 
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and packaging, training of storage personnel, cost 
of warehousing equipment and pro-rated base 


services and overhead costs. The sum of these 
annual costs divided by total average on-hand 
inventory...gives the "out-of-pocket" storage cost 
Pate. cc [Ref.9:encl. 4] 


These cost elements are incorporated in the DSS in two 
general categories. First, what costs must be assessed to 
having materials before they are needed ($ per unit per day)? 
Second, what costs must be assessed to not having materials 
when they are needed ($ per unit per day)? 

In procurement, lead time is generally uncertain. The 
key to inventory reduction is to minimize total overstocking 
and understocking costs. The ILSMT, using a DSS, would have 
the crucial information that is required to determine key 
events and decide the timing of material requirements. 
Inventory reduction can reduce material and inventory costs, 
while completing scheduled production during required time 
periods. 

Es PREVIOUS STUDIES. 

In September 1988 DOD reported it had $56.5 billion of 
government property with contractors. [Ref.10:p.13] During 
January 1988 GAO reported that the Navy’s stock exceeded 
requirements by 24 to 30 months with a value of $14 billion. 
Further, the DOD inventory grew by 138 percent during the 
1980’s while DOD’s unrequired inventory increased by 233 
percent (from $1.1 billion to $3.7 billion [Ref.11:p.14]). In 
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their March 1990 report, GAO states: [Ret si0 so] 


DOD has inadequate controls over material and equipment 
furnished to government contractors. The services are 
buying spare parts before they are needed and are often 


not canceling orders for unneeded items. 


Two of the recommended corrective actions that are applicable 


to this study are: [Ref.10:p.3] 


lee The services need to establish annual goals for 
reducing existing inventory to minimize the overall 
vulnerability and abuse. The sheer size of the inventory 


complicates the management of an already cumbersome 


system. 
Ze Management incentives should discourage buying 
unnecessary inventory. DOD’s inventory management 


attention focuses on filling orders within a specific 
time frame and timely obligation of funds. However, the 
services need to have a corresponding emphasis’ on 


reducing costs and promoting economy and efficiency. 


One method currently employed by the Navy to reduce inventory 
levels at shipyards and other industrial areas is through the 
use of planned program requirements. Planned program 


requirements represent anticipated one-time demands such as 
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outfitting or altering of ships. The requirements”) are 
Provided to inventory control points (ICP) for procurement 
prior to the anticipated need. 

Another GAO report addressed the penalties of not having 
government material on hand when required by the shipbuilder. 
Of the 33 contracts the GAO analyzed, 23 contracts had major 
cost growth and schedule overruns that could be attributed to 
inadequate or late government material. The amount of claims 
against the Navy can be significant. For example, in the 
$28.2 million contract for the USS FIFE, the contractor was 
paid over $6 million for delays and disruptions. [Ref.12:p.17] 

Within the private sector managers of large projects face 
the same challenges when attempting to minimize project costs 
while remaining on schedule. Ronen and Trietsch developed a 
DSS model for purchasing management of large products. 
[Ref .13] The DSS is applicable to this study because the 
model uses a stochastic, stationary inventory model which 
emphasizes the variability of lead time. The model minimizes 
total holding and lateness costs by optimizing ordering time. 
This is similar to the proposed DSS used in this study except 
the requirement for inventory and penalty costs are ignored. 

Ballou [Ref .14:pp.477-488 ] in his discussion on 
acquisition and production scheduling decisions addresses the 
problem within the context of material requirements planning 
(MRP). He views the problem as how to determine how much 
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additional time must be planned in the order release cycle to 
protect against lead time uncertainties. 

Ballou’s and other similar models were generally 
considered beyond expertise of the personnel at SUPSHIPNN. 
The mathematical models require a knowledge of algebra and 
calculus, which is not a prerequisite for employment as an 
inventory or material manager at SUPSHIPNN. The data required 
to use the models may not appear complex in nature. However, 
SUPSHIPNN is at a private shipyard and obtaining accurate cost 
data from the contractor is difficult and is'7' generally 
expressed as overhead costs. To obtain unit cost data in this 
environment may be too expensive (the contractor would require 
payment for furnishing data) and may not be accurate since the 
contracts are ona "cost plus” basis. The contractor does not 
have incentives to control costs within certain limits, the 
costs associated with the data may reflect the lack of cost 
control. The proposed DSS requires minimal data gathering and 
less rigorous mathematical skills. The premise of the DSS is 
that prudent reduction of inventory will yield benefits in 
associated areas, such as costs and resources. Therefore, the 
DSS does not place strong emphasis on cost reduction. The 


emphasis of the DSS is on inventory reduction. 
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Dil. sO pOneG yY 


A. SIMULATION AND THE DSS. 

The use of simulation for analysis of complex system 
problems is rapidly gaining the acceptance of management 
personnel. This section will discuss the use of simulation to 
model the material and inventory flows at SUPSHIPNN. The two 
models developed for this study will be presented later in 
this section. The reasons for developing the models are: 

- Provide a method for validating the complex system 

(material and inventory flow) by using two independent 


models. 


- Develop a tool which allows analysis of a complicated 
system. 


- Provide a method of comparison between a model using on- 
screen animation and graphics, and a model that uses an 


on-screen spreadsheet. 


- Develop a method for determining the probability of one 
OeemMore GCutecomes OCCUrring. 


pmmbevelop a model with probability distribution functions, 
that duplicate the type of uncertainty that is 


encountered in real world situations. 


The two models developed for this study are: 


1. Validation model. A validation model was developed 
using SIMFACTORY WL Om SIMFACTORY requires no 
programming; its use does require that the operator 


understand the system being simulated and the basic 
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concepts of simulation. SIMFACTORY can be used on most 
microcomputers. The validation model (using SIMFACTORY ) 
uses on-screen animation and graphics to present the 
model. The use of on-Screen animation and graphics 
allows the manager to observe the operation of the model 


as it changes over time. 


2. The DSS Strategy model. The DSS Strategy model was 
developed using LOTUS 123 and @RISK. Like SIMFACTORY, no 
programming (other than usual spreadsheet formulas) is 
required. The DSS Strategy model requires’ minimal 
hardware and software for operation (LOTUS 123, @RISK, 
and 512K RAM). The DSS Strategy model allows the user to 
perform "What if?" analysis by varying cell values and 
distributions within the model spreadsheet. The output 
of the DSS Strategy model is in graphic displays and 


reports. 


Graphical animation using microcomputers and interactive 
modeling allows managers to study, via use of simulation, 
present and proposed methods of system operation. Simulation 
allows managers to perform "What if?" analysis without 
disturbing the existing system. [Refal> pe 

Recent advancements in simulation have begun to eliminate 
the requirement for the user to acquire special programming 
skills. Simulation software is now available that allows 
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managers to simulate their operation with minimal computer 
experience. To validate the DSS Strategy model, a simulation 
was conducted using SIMFACTORY II.5 (validation model) that 
uses menus to guide the formulation of the model. 
fret. 15:p.1i11) 

The purpose of simulation is to model complex operational 
Situations for which the solution may be either too rigorous 
analytically, or impossible to obtain. The DSS Strategy model 
incorporates the use of Monte Carlo simulation to model the 
outcome of uncertain events such as order processing time, 


material availability, and transportation. 


B. OVERVIEW OF THE DSS STRATEGY MODEL. 

The goal of the DSS Strategy model is to support the 
inventory or material manager in reducing inventory levels 
while meeting material requirements for scheduled production. 
Perhaps the strongest presumption of the model is that by 
reducing inventories, benefits of inventory reduction 
described in Chapter II will be realized. This does not imply 
that the DSS will provide the optimal benefit. However, it 
does imply that inventory costs will be reduced and that 
resources will be subject to more efficient allocation. 

This strong presumption reduces the amount of data that 
is required for using the model. For example, cost reduction 


is not the prime focus of the model. Therefore, various cost 
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elements are not required. The model provides the inventory 
or material manager with a numerical estimate of the time 
frame for submitting requirements that will meet production 


schedules. 


C. ASSUMPTIONS OF THE DSS STRATEGY MODEL. 


1. All requisitions are submitted from SUPSHIPNN to the 
consumer level as a batch, on the same day. This 
assumption indicates that all requisitions will be 
accepted "as is,' no errors are present in the documents, 


and appropriate funding for all requisitions is present. 


2. Requisitions are processed by each subsequent station 
as they are received (subject to the assigned 


distribution). 


on Fach requisition will be completely filled. No 
partial quantities will be assigned. This prevents a 
requisition from being split and filled at two or more 


stations. 


4. The menus within the program sufficiently define the 


operation being performed. 


om All requisitions are passed to the next station 
without delay, using electronic methods. The exceptions 
are when a requirement is passed from the intermediate 
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level to the wholesale level and from the wholesale level 
to the factory. For this exception, the use of the U.S. 


mail was used in the model. 


6. The 500 replications are sufficient to obtain 


realistic results. 


7. Items will not be placed in a backorder status. Not 
in stock or not carried requisitions will be obtained 


from the manufacturer. 


De THE DSS STRATEGY MODEL. 

The DSS Strategy model was developed using the LOTUS 123 
spreadsheet (see Appendix A) and @RISK simulation. The data 
was obtained from SUPSHIPNN personnel and entered in the 
spreadsheet [{Ref.16]. The model simulates the process of 
ordering, transporting, and receiving material by SUPSHIPNN 
from the Navy supply system. The LOTUS 123 spreadsheet is the 
vehicle for data input. To simulate the system, the @RISK 
software was attached as an "add in" to the LOTUS 123 
software. The use of the @RISK “add in" extends’ the 
capabilities of the LOTUS 123 spreadsheet from a_ single 
estimate of the result to producing an estimate that is 
obtained from multiple replications of Monte Carlo 
Simulations. The @RISK portion samples a large number of 


possible combinations by generating random variates’ and 
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produces a range of outcomes (simulation). The data used in 
the simulation for this study represents the SUPSHIPNN view of 
the Q-COSAL material flow at the time of the study. The data 


1S summarized in Tables 3, 4 and 5. 


TABLE 3 
MODEL REQUISITION FLOW, DISTRIBUTION, 
AND PROBABILITY DATA 
Source: SUPSHIPNN 


Probability 
of Being 
Distribution Filled 


Retail Triangular 


Intermediate Triangular 


Wholesale LP Langiilar 


Manufacturer N/A 
Inventory N/A 


CVN N/A 





The triangular distribution (minimum, most likely, 
maximum) was used in model formulation. It is appropriate in 
circumstances where data is absent or for rough modeling 
[Ref.17:p.341]. The DSS Strategy and validation models are, 
due to the scope of this study, rough models. Further, data 
used in the models, such as transportation times from each 


activity, could only be approximated by SUPSHIPNN. 
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TABLE 4 
MODEL REQUISITION PROCESSING TIME, 
DISTRIBUTION, AND PARAMETERS 
Source: SUPSHIPNN 


Value of 
Parameters 
Distribution (in days) 


Retail to Triangular 
Intermediate 


Intermediate Triangular 
to Wholesale 


Wholesale to Triangular 
Manufacturer 


Manufacturer Triangular 
to Material 


Inventory N/A 


CVN N/A 
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TABEEeS 
MODEL MATERIAL FLOW PROCESSING TIME, 
DISTRIBUTION, AND PARAMETERS 
Source: SUPSHIPNN 


Value of 
Parameters 
Distribution (in days) 


Retail to Triangular 
Inventory 


Intermediate Triangular 
to Inventory 


Wholesale to Triangular 
Inventory 


Manufacturer Triangular 
to Inventory 


Inventory to Triangular 
CVN 


CVN Triangular 





The following three figures (Figures 4, 5, and 6) depict 
how data collected in Tables 3, 4, and 5 are assigned in the 
model. The requisition flow, requisition processing times, 
and material flows are portrayed as they are used in the 


model. 
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DSS Strategy Model 


Using @Risk and Lotus 123 
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Figure 4 
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DSS Strategy Model 
Using @Risk and Lotus 123 
Requisition Processing Time, Distributions, 
and Flow 


Requisitions 
Available for 
Shipment 


Intermediate 
Level 


Trianeular Triangular Triangular 
Distribution Distribution Distribution 
Min =7) 0416 Min = .0416 Min = .0416 
Mode = .5 Mode = .09 Mode = 3 

Max = e600 Max = 1.00 Max = 14 


Manufacturer 


Triangular 

Distribution 
Min = 0416 
Mode = 


q 
30 


sss = From-to Processing Path 
(Time is in Days) 
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DSS Strategy Model 


Using @Risk and Lotus 123 
Material Flow Processing Times and Distributions 
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Figure 6 
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The results of the DSS Strategy simulation are discussed 
in Chapter ~Eve A sample output of the simulation is in 


Appendix A. 


ic VALIDATION MODEL SIMULATION. 

The validation model using SIMFACTORY replicates the 
order and material flow described in Chapter II. The model is 
a network of nodes through which elements flow and are 
transformed (i.e., requisition becomes material) according to 
a user-specified process. The model developed for this study 
1s presented in Figure 7. The layout nodes are represented by 
the following: [Ref .157ppeol. 1457120 

Buffer. Models a location where objects are stored while 

they await further processing. 

Distribution. A model of a random event. SIMFACTORY 

uses distributions to select values to use a inputs for 

various events, such as the time for an arrival or the 


quantity of items which are arriving. 


Receiver. A model of the location where raw material 
(requisition input) enters the model. 


Stat tom. A location where an operation may occur. 
Stations typically model machines, work cells, or other 
physical objects where work is performed. 


Chamber Station. Chamber stations differ from normal 


stations in that they can operate on multiple parts 
Simultaneously and independently. 
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VALIDATION MODEL 


SIMFACTORY I1.5 SIMULATION 
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Figure 7 
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The validation (SIMFACTORY) model used the - same 
parameters as the DSS Strategy (LOTUS 123/@RISK) model (see 
Tables 3, 4 and 5). 

The sample results of the validation simulation are 
presented in Appendix C. The use of the on-screen animation 
and graphics were useful in building and debugging the model. 
Due to slow processing of on-screen animation and graphics, 
the number of replications per simulation was limited to 
twenty. A replication is a single iteration of the model 
through a simulation. The model did verify that the required 
150 requisitions were processed and requirements’ were 
delivered (using trial and error) within approximately 60 
days. One of the limitations of the validation model is that 
it does not directly calculate a specific average delivery 
time. The model operates on a set Simulation time and does 
not stop when the requisitions are completed. It stops when 
the simulation time is completed. Thus, it only verifies the 
possibility of the delivery within a given time period. The 
DSS Strategy model provided similar results, with an average 
delivery of the 150 requisitions to be approximately 58 days 


(details provided in Chapter IV). 
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1 ASSUMPTIONS OF THE SIMFACTORY SIMULATION. 
The assumptions of the SIMFACTORY simulation are the same 


as those for the DSS Strategy model except for the following: 


dees The assigned percentage of requisitions filled or 
passed to the next station will be used instead of using 


a (triangular) distribution. 


2. The menus within the program sufficiently define the 


operation being performed. 


3/3, The number of replications used is sufficient to 


obtain realistic results. 


oe LIMITATIONS ENCOUNTERED USING SIMULATION. 

For the validation and DSS _ Strategy models the 
constraints did suffice for an accurate representation of this 
study. The validation model "translates" the user-provided 
values (input) into a computer simulation language called 
SimiseRIPT I1.5. Ret. boepe. i During simulation, this 
translation process uses considerable processing time. The 
use of animation during simulation also uses a significant 
amount of processing time. When animation and graphics were 
run during the simulation, the processing time was noticeably 


slower. 
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IV. ANALYSIS 


Ae CUMULATIVE OVERVIEW OF THE DSS STRATEGY MODEL. 

The results of four simulation runs of the DSS Strategy 
model, consisting of 500 iterations each, were analyzed to 
determine the theoretical inventory position at SUPSHIPNN. 
The simulations consisted of 150, 300, 750, and 1500 
requisitions. The 1500 requisitions typically represent the 
approximate maximum initial Q-COSAL requirements. The 
simulation runs using 750 requisitions represent the minimum 
number of initial requisitions, and 300 requisitions represent 
the maximum number of follow-on requirements. The 150 
requisitions represent the minimum number of requirements that 
will be added or changed from the initial Q-COSAL. Figure 8 
shows the cumulative distribution for the number of days 
required for 150 requisitions to flow through the supply 
system. 

Based on 500 replications, approximately 60 percent of 
the requisitions were processed within 57 days. The minimum 
result was 22 days and the maximum result was 107 days, with 


a standard deviation of 16.50 days. 
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Increasing the number of requisitions also increased the 
number of days required to complete the requisition cycle and 
have the material on hand. When requisitions were increased 
to 300, the average number of days increased from 57 days (for 
150 requisitions) to 69 days (Figure 9). The maximum and 
minimum results were 18.5 and 117.5 days, respectively, with 


a standard deviation of 17.64 days. 
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When the number of requisitions was increased to 750 
(Figure 10), and then to 1500 (Figure 11), the results of the 
DSS Strategy model indicated the cumulative number of days did 
not significantly change. The average days to complete 750 
and 1500 requisitions remained approximately 76 days (75.8 for 
750 requisitions, 76.4 for 1500 requisitions) with a 60 
percent probability. The standard deviation for the two 


simulations was similar, 14.01 and 13.32 days, respectively. 
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The maximum result for both simulations was 118 days; however, 
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Figure 10 
umulative Distribution for 750 Requisitions 





the minimum result for simulation 3 (Figure 10) of 21.4 days 
differed from the minimum result for simulation 4 (Figure 11) 
of 42.5 days. The difference of approximately 21 days is most 
likely the result of the increased size of the population 
(number of requisitions) and the probability that values will 
be chosen that are closer to the extremes for the triangular 
distribution. The triangular distribution is weighted around 


the mode (most likely) instead of the mean. Thus, with the 
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smaller (150) number of requisitions, it is less likely that 
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values near the extremes of the distribution will be observed. 
As the number of requisitions increase (1500), values near the 
extremes of the distribution will be observed with greater 
frequency. The inventory and material managers need to 
understand that the same fraction of requirements will be 
assigned to the extremes of the distribution, regardless of 
the number of the requirements. In others words, maximum or 


minimum values may not be visible in the model with a small 
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number of requirements, but will exist. 
Figure 12 summarizes the results of all four simulation 


runs. 
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Figure 12 provides the inventory and material manager with a 
perspective of the modeled supply system delivery times. The 
variation between the four simulations does not appear 
significant. The standard deviation declined as the number of 
requisitions increased, which is consistent with the narrowing 
of the trend line in Figure 12. The standard deviation for 


requisitions processed increases with the number of 


of 


reqursitirons: however, the percentage of the deviation 
(against number submitted) remains approximately proportional 
throughout the DSS Strategy model simulation runs. The 
average number of days required for most material delivery is 
approximately 13. A review of the standard deviation for all 
Simulations shows that requirements will be delivered between 


seven and 13 days of the average date (see Tables 6 through 


9). 
lB\ 2 OVERVIEW OF THE DSS STRATEGY MODEL AT THE REDAGaime 
INTERMEDIATE, WHOLESALE, AND FACTORY LEVELS. 
The objective of the DSS is to aid the inventory and 
material manager in reducing inventory levels. By adjusting 


the time when inventory begins to arrive at SUPSHIPNN, the 
inventory and material manager can influence the amount of 
possible inventory reduction. The retail level is the supply 
system’s earliest contributor to inventory at SUPSHIPNN. 

Table 6 depicts the number of requisitions that the inventory 
or material manager can expect to be filled at the retail 
level. Further, the table shows the number of days that it 


will take the retail level to deliver the material. 
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TABUE SS 
Retail Level Material and Delivery Schedule 
Data Source: Appendix B 
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A review of the information in Table 6 shows that an 
average of 84 percent of the requisitions will be processed 
from the retail level. The average delivery time at retail 
level is approximately two weeks with a standard deviation of 
Six days. 

Table 7 depicts the DSS Strategy model results at the 


intermediate level. 
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TABLE a 
Intermediate Level Material and Delivery Schedule 
Data Source: Appendix B 


AVERAGE STANDARD AVERAGE STANDARD 
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When combined with the results of Table 6, the results of 
Table 7 show that 97 (i.e. 126+20/150) percent of (ieee 
requisitions received from the retail level will be processed 
and delivered at the intermediate level within approximately 
four weeks. 

Table 8 depicts the results of the DSS Strategy model at 


the wholesale level. 
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TAB ies 
Wholesale Level Material and Delivery Schedule 
Data Source: Appendix B 


AVERAGE STANDARD AVERAGE STANDARD 
NUMBER OF DEVIATION MATERIAL DEVIATION 
REQUISITIONS OF DELIVERED OF 
PROCESSED REQUISITIONS| (IN DAYS) DELIVERY 
PROCESSED DAYS 


R 
E 
Q 
U 
if 
S 
ih 
Uy 
if 
O 
N 


TINH WN 





Of the remaining requisitions to be filled by the supply 
system (2 percent of the total requisitions submitted), an 
average additional delivery time of 20 days could be expected. 
The material delivery, for total material requested and 
satisfied thus far, will be in approximately six weeks. 
Material that must be obtained from sources outside the 


supply system is depicted in Table Q. 
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TABLE 9 
Factory Level Material and Delivery Schedule 
Data Source: Appendix B 


AVERAGE STANDARD AVERAGE STANDARD 
NUMBER OF DEVIATION MATERIAL DEVIATION 
REQUISITIONS OF DELIVERED OF 
PROCESSED REQUISITIONS; (IN DAYS) DELIVERY 
PROCESSED DAYS 
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The remaining requisitions (less than 1 percent) require an 
additional one to four weeks for processing and delivery to 


SUPSHIPNN. 
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V. CONCLUSIONS AND RECOMMENDATIONS 


A. CONCLUSIONS. 
The purpose of this thesis is to develop a decision support 
model and strategy which would allow the inventory or material 
manager to reduce future investments in inventories. The 
change in the threats against the United States has influenced 
the political leaders of the United States to direct the DOD 
to reduce spending. As funds are reduced, targets of 
opportunity are shifting from the battlefield to the 
appropriation field. Dollars invested in inventories are a 
prime target of cost reduction. This study provides a model 
which will enable inventory managers at SUPSHIPNN to reduce 
inventories while meeting production target dates. Successful 
management of inventories is not a cost saving measure alone. 
The judicious use of valuable inventory and associated 
resources will maintain the fleet in the highest possible 
state of readiness. 
To achieve this purpose four primary research questions 
were considered: 
ibe Can changes in inventory and material management 
reduce the size of inventories (specifically Q- 
COSAL) without affecting production schedules? 
ie What elements contribute to inventory growth? What 
are the salient characteristics of these elements 


and how should they be expressed? Growth can be 


63 


expressed in physical size and cost. What are the 
ramifications of inventory growth? 


Bon What items are critical to production? Can non- 
critical material be accurately designated and how 
should it be managed? 


4. What are the advantages of reducing inventories? 
What are the pitfalls? 


To answer these questions a background literature study 
was conducted, reports from prior studies were analyzed, and 
telephone interviews with SUPSHIPNN personnel were conducted. 

Inventory and material managers work in a dynamic 
environment. On one hand, production schedules and 


requirements may change; on the other hand, the variables such 


as inventory levels, transportation modes, and financial 
resources that are involved in procurement may change. To be 
successful, the strategy employed by the inventory and 


material personnel must consider the relevant variables and 
their effects on inventory growth. The thrust of the DSS 
Strategy model is to provide the inventory and material 
manager with a model that will enhance the decision process 
for material acquisition and reduce inventory growth. The 
goal of inventory management is to have the right amount of 
material, at the right place, at the right time. To have 
material arrive too early or too late will have some penalty. 
For material that arrives too early the penalties would likely 


include: 
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- Increased inventory holding costs. 
- Increased risk of obsolescence. 
- Greater susceptibility to loss or pilferage. 


- Increased risk of unneeded inventory. 


Material that arrives too late, especially in the shipbuilding 
environment would also result in penalties, such as: 

- Delays in the production schedule. This penalty could be 
minor or very extreme in cost. The delay of a CVN could 
conceivably cost as much as the combined loss of the 
entire carrier group. This cost could include the cost 
of the CVN, its air wing, escort vessels, and support 
vessels. 

- Increased expediting costs. 

The DSS Strategy model presents alternative procurement 
lead times and probabilities of success in meeting target 
dates. Using situational input, the inventory or material 
manager can select an appropriate lead time that will match 
the production schedule and minimize inventory levels. 


The following example demonstrates the alternatives 


presented by the use of the DSS: 


One of the key events in the new construction schedule is 
fast cruise. Fast cruise is performed by the ship’s 
crew, late in the construction schedule. All of the 
ship’s systems are operated and tested while the ship 
remains at the pier. Operational and repair parts must 


be on hand to support fast cruise testing. NAVSEA 
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directives mandate 100 percent of Q-COSAL material be on 
board prior to fast cruise. Suppose SUPSHIPNN material 
and inventory personnel have 119 days before fast cruise. 
They have the latest Q-COSAL changes and will begin 
processing them. The changes require the procurement of 


150 requirements (Figure 13). 


Expected 
Resu/t= 


56.9778 ORISK Simulation Samoling= Monte Cario 
TOTAL CUM DAYS 


— 


p 
F 
O 
B 
A 
B 
1 
E 
i 
= 
af 


Pes) 86 Q7 108 
Actual Values CSim #1 in Cel! HS3D 


Figure 13 
DSS Strategy Model Example 





The DSS Strategy model is run with the above results. 
The model shows that with a 60 percent probability the 
material will arrive in 57 days. However, the current 
NAVSEA policy requires 100 percent of the material to be 
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on hand at fast cruise. If the manager could accept a 99 
percent probability, he could delay ordering the material 
for two weeks and the material would be on hand for fast 


cruise (ordered 105 days prior to requirement). 


The above example demonstrates a savings of two weeks 
inventory cost if the order was not placed immediately 
(ordered 119 days prior to requirement). If the items were 
shelf life sensitive, they would have a minimum of two 
additional weeks of use. 

The above example also illustrates what may be the 
greatest temptation of the DSS. A manager may use the 100 
percent probability as the default probability in all 
Situations. The benefits of inventory reduction may not be 
readily apparent to the manager; therefore, he/she will focus 
only on the goal of having all material on hand. In many 
instances, the 100 percent probability will still result in 
reduced procurement lead time, thus reducing inventory levels. 
However, the advantage of using a realistic probability will 
yield greater benefits. 

For example, if the manager is ordering material that is 
safety stock, a lower probability should be _ used. The 
selected probability should reflect the nature of the item and 
the potential impact on the production schedule. The benefits 


to the material manager are that expediting efforts can be 
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focused on material thateas Crulee critical The inventory 
manager will have less inventory on hand which will lower 
inventory cost and decrease the instances of shelf life 
expiration, loss, and obsolescence, all of which increase the 
inventory work load. 

Using the above example, the manager may also want to 
know how each level of the supply system will respond to the 
150 requisitions. The DSS Strategy model provides’ the 
information for each level of the system, thus allowing a 
manager to see when inventory will begin to accumulate and 


from what source (Figures 14 and 15). 
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Figure 14 
etail Level Delivery 
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Figures 14 and 15 show the manager that inventory will 
begin to accumulate approximately two days after the 
requisitions are submitted to the supply system. The 
inventory will be received within 19 days. The inventory 
manager can now delay the arrival of the 129 items by 
approximately 100 days (refer to Figure 13). To delay the 
material, a low requisition priority combined with a required 
delivery date very near fast cruise will result in available 
items being shipped via the slowest transportation method. 
The material manager can plan the anticipated expediting 
actions for the remaining 21 items. 

To plan expediting, a view of the remaining supply levels 
wre provided by the DSS (Figures 16, 17, 18, 19, 20, and 21). 
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The material manager may conclude that since the majority of 
the remaining 21 requisitions will be processed at the 
intermediate level and delivered in an average of 34 days 
(19+15 = 34), he/she will likely need to expedite only three 
or four items. The material manager now has a picture of the 
requirements and the probability of where and when they will 
be filled. The inventory manager can plan receipt processing 
Since expected delivery times and material volume are 
available. 

Thus far, it has been shown that the DSS can reduce 
inventory levels and holding costs. What is the impact of the 
DSS Strategy model on obsolescence and changing requirements? 
Continuing with the above example, a requisition of Q-COSAL 
chemicals (specific nomenclature and use has been avoided to 
keep the study unclassified) with a quantity of 1500 quarts is 
required (from the original example of 150) at a unit cost of 
pea. 00 each (total cost $186,500.00). Suppose that the 
chemical has a shelf life of 90 days and has been in inventory 
at the NSC for 30 days. To prevent a vessel from receiving 
chemicals that are or soon will be expired, NSC normally will 
not ship this chemical with less than 20 days remaining shelf 
rte . If the chemical is ordered 17 weeks prior to fast 
cruise, the chemical will need to be replaced at least once 
prior to fast cruise. At a minimum, this loss to obsolescence 
would be $186,500.00. By using the DSS Strategy model, the 
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chemical received should have a shelf life of approximately 40 
days. This is assumption is based on the premise that the 
chemical will be replenished at NSC starting on day 49. The 
DSS Strategy model shows the inventory manager he/she can wait 
until 27 days prior to the scheduled date (Figure 14 using a 
100 percent probability). If the requirement had changed (to 
another chemical), the window for canceling unwanted material 
would be approximately 18 days without the DSS Strategy model 
and approximately 105 days with the DSS Strategy model. The 
DSS Strategy model provides the material and inventory manager 
with opportunities to control inventory growth, minimize 
obsolescence, and reduce unwanted inventory. 

To illustrate the potential annual savings by use of the 


DSS, Table 9 depicts an example of CVN inventory reduction. 


habe g 
POTENTIAL “ROIRA DENY ENTORY 
ANNUAL SAVINGS 


PERCENT CVN ANNUAL SAVINGS 
OF INVENTORY INVENTORY 
REDUCTION COST* 


44,000,000 9,944,000 N/A 

44,000,000 9,844,560 99,440 
44,000,000 Sesion a, 198,880 
44,000,000 G64 Soe 298), 320 
44,000,000 8,949 ,OUU 994,400 
44,000,000 8,452,400 ogg] , 600 
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* Of $44 million inventory, 20 percent are consumables which 
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Nave an annual holding cost of $.21 (per dollar expended), 80 
percent are repair parts which have an annual holding cost of 
$.23 (per dollar expended). 

The DSS Strategy model is not a black box approach to 
inventory reduction. The inputs affecting the parameters are 
provided by personnel who are familiar with the behavior of 
the parameters and have access to the data which affect the 
parameters. The model allows the inventory or material 
manager to adjust the scenario to fit the dynamic environment 
exe Shipbuilding. Thus, aS inventory levels, transportation 
modes, and production schedules change, the manager can adjust 
the model parameters and obtain realistic results. The result 
(an expected value) is not an end unto itself. The judgement 
and experience of the manager must be used to evaluate the 


result within the shipbuilding environment and make an 


jrrormed decision. 


B. RECOMMENDATIONS 

The motivation for personnel to utilize decision tools 
hinges on the benefits and pitfalls that individuals will 
encounter by using them. If the tool does little to provide 
a benefit to the user, it will not likely be used even if the 
organization would benefit from its usSe. The material and 
inventory manager must be given some incentive to reduce 
inventories. Presently, the incentive which is paramount in 


the author’s view is that all material required for 


is 


production, testing, or ship delivery must be on hand. To 
ensure it 1s on hand, material and inventory personnel will 
order and store the material as soon as funding permits. With 
the exception of shelf life chemicals, no consideration is 
given to adjusting delivery times to match production 
schedules. 

The lack of lead time management is not unique to the 
shipbuilding environment. According to Perry [Ref.18:p.6], 
DOD managers experience longer and more variable procurement 
lead times than well-managed private sector firms who compete 
in non-DOD markets. Perry notes in his study: {[Ref.18:p.7] 

For every $100 invested by the airline in safety level 

inventory, the DOD invests about $214 for the same iten, 

based strictly on procurement lead time alone. 

As DOD lead times increase, inventory managers often seek 

to compensate by increasing the investment in safety 

levels and to reduce workload by increasing order 
quantities for inventory replenishment. However, with 


increasing lead times, the risks of higher safety levels 
and larger order quantities are more substantial because 


demand forecasting PS typically less accurate. 
Accumulation of unneeded inventories is the inevitable 
result. 


The SUPSHIPNN inventory and material managers find themselves 
ina "catch 22" position. They face considerable pressure to 
have all material on hand prior to the actual requirement (as 
a safety measure). However, the material requirements may 
change, production schedules may slip, or the material may 
become obsolete. 

In the preceding sections, the issue of criticality has 
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been addressed. The present requirement for 100 percent of Q- 
COSAL material to be on board at fast cruise, by implication, 
means every piece of material is critical to the new 
construction process. In the fleet, the requirement is that 
100 percent of Q-COSAL material be on hand or on order at all 
times. 

By changing the requirement to meet fleet standards (100 
percent on hand or on order), material and inventory 
management personnel could take advantage of the DSS Strategy 
model and would benefit from a reduced workload and lower 
inventory levels. The reduction in work would be obtained 
from less reordering due to changing requirements, loss, and 
obsolescence, and from decreased expediting. Inventory 
managers will have less inventory to process and less unneeded 
inventory to return to the supply system or disposal. 

Incentives and penalties matter. The performance of 
material and inventory personnel are not based on inventory 
reduction within production targets. The incentive is to 
avoid a production delay. Material and inventory personnel do 
not necessarily view inventory growth or its consequences as 
their problem. Inventory growth will not, in their opinion, 
affect their jobs. Not meeting a production schedule is 
another issue altogether. They feel that a delay would be 
attributed to them and would jeopardize their positions, and 
ultimately their jobs. 
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The ILSMT and the close interaction with production 
personnel is an excellent method for determining what material 
will impact production. The knowledge of what constitutes a 
requirement that would cause the greatest penalty (delay in 
production) gives material managers the freedom to actively 
Manage procurement actions. Production information reduces 
the uncertainty regarding anticipated demand. In essence, the 
area of uncertainty is focused on only those items which 
contribute to the production goals. Once the material 
manager’s environment is limited to truly critical material, 
the fear of not having all material (most of which may not be 
critical) will be removed from the work place. 

Incentives can be used to aggressively manage inventory 
growth. Obsolescence rates, loss rates, and minimum holding 
time can be incorporated as measures of effectiveness for 
material and inventory management personnel. When incentives 
are correctly applied and penalties for uncontrollable events 
are removed, personnel will utilize the tools that can afford 
the greatest benefits to the organization. Otherwise, people 
will tend to take actions that will secure their positions or 
mitigate personal liability, regardless of the cost or loss of 
benefit to the organization. 

As previously stated, the shipbuilding environment is 
dynamic in nature and inventory and material personnel must 
have the flexibility to operate within this environment. 


173 


Shipbuilding contracts require the use of government furnished 
equipment (GFE) and government furnished material (GFM) where 
practical and possible. The arrival of this material must 
coincide with production schedules. Problems occur when 
production schedules or design changes cause material 
requirements to change, either in delivery dates, quantities, 
or nomenclature. The most feared consequence (from the Navy 
viewpoint) is a delay claim by the contractor against the 
Navy. A delay claim can occur when material is late or on 
hand material does not meet quality standards. One goal of 
SUPSHIPNN and the Navy should be to mitigate the circumstances 
whereby a shipbuilder can make a claim against the Navy. For 
example, future contracts should use realistic "delivery 
windows" for GFE and GFM instead of delivery dates assigned 
early in the production schedule. A delivery schedule, 
developed and implemented early on, may not reflect reality 
later in production. Procedures should be established that 
would allow SUPSHIPNN production personnel to authorize 
adjustments to the production critical path. These 
procedures would allow rescheduling of work which is awaiting 
GFM or GFE. 

The above recommendations do not imply that material 
should be allowed to be late, but it recognizes that because 
of the shipbuilding environment, some material may be late. 

The DSS Strategy model allows the material and inventory 
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personnel to manage procurement and inventory in this 
environment. The model can be adjusted (by changing the 
parameters) to model the requirements as they change. The 
results of the model can be analyzed by the production and 
material personnel to plan a course of action that will reduce 
the adverse affects of a requirement change. This 
recommendation hinges on the development of a formal method 
(such as a procedure) that integrates the functions of 
production control, material, and inventory management. To 
work, the system must promote maximum communication, close 
coordination, and clear understanding between the entities. 
The Defense Management Review Directives (DMRD) will 
change the Navy and DOD supply system in two major ways. 
First, the stock points are to be consolidated. The present 
nomenclature of inventories will change. The distinction 
between retail, intermediate, and wholesale inventories will 
fade. Organizations and inventories will be consolidated and 
managed under a unified system. Second, consumable items are 
migrating to the Defense Logistics Agency (DLA) for 
management. Consolidation means that fewer and fewer 
consumable items will be managed by one or more services. The 
DSS Strategy model, using LOTUS 123 with the @RISK add on, has 
the flexibility to adjust to the changing supply system 
environment. The LOTUS 123 spreadsheet can be adjusted to add 
or delete changing supply functions, and the distributions 
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affecting the new environment can be entered. The material 
and inventory manager will require a large degree of 
iekexibility to correctly model not only the DMRD changes, but 
the continual changes in stock availability, transportation 
times, and funding constraints that contribute to the variable 
aspects of procurement. 

By modeling the variability of the supply system, and 
obtaining the best probability or chance of a given outcome, 
the material and inventory manager can reduce inventory 
levels. The benefits of inventory reduction include: 

- Increased forecasting accuracy. The further away from 


the required date that a forecast is made, the less 
accurate that forecast will be. Requirements may change 


because of design instability or technological 
improvements. 
- Greater flexibility in order quantity and size. Given 


the dynamic nature of the shipbuilding environment, a 
shorter planning horizon will increase the ability of the 
inventory and material manager to adjust quantities and 
size. 


- Lower inventory holding costs. The closer the timing of 
the requirement to the production schedule, the less time 
the requirement will spend in inventory. The associated 
costs that will be reduced are inventory loss, 
obsolescence, disposal, and turn-in. 


- Limited requirement for mock-up facilities. Recent 
improvements in identifying size, weight, and special 
storage considerations may make the use of a mock-up 
obsolete. Programs such as HAYSTACK and Technical 
Logistical Reference Library (TLRN) provide inventory 
personnel with the necessary tools to plan on board 
storage without the use of expensive mock-up facilities. 
The DSS compliments the concept of limited or zero mock- 
up facilities. 


- Reduced opportunity costs. The practice of obtaining and 
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holding requirements in inventory inthe shipyard removes 
those items from fleet use. This increases’ the 
opportunity cost to the fleet for items held (especially 
for long periods of time) in shipyard inventories. The 
DSS allows for items to remain in the supply system 
inventory for as long as practical. By not holding 
inventory at the shipyard, the fleet will benefit from 
increased stock availability from the supply system. 

To be successful, the DSS must involve the commitment of both 

production and material personnel. Through their joint 


action, substantive improvements in inventory reduction can be 


accomplished with the DSS. 


C. FURTHER RESEARCH. 

Further research 1s required in the applicability of new 
models for the determination of shipyard inventory levels. 
The models should focus on the use of the DOD supply system as 
the primary source for material and as the primary source for 
backup or safety level material. Research should study the 
appropriate levels of inventories that are required by NAVSEA 
and other higher authorities. Material criticality and its 
affect on production schedules should be examined. The 
implementation of realistic methods for determining and 
evaluating critical requirements, are required. 

Additional study will be required to determine 
appropriate costs for penalties. In this endeavor, the study 
should investigate the affect of unit costing by SUPSHIPs (in 
Navy or private shipyards) to variations in inventory levels. 
A detailed study in the area of costs and penalties could lead 
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to specific COnrectiIve actions in reducing shipyard 
inventories. 

Once the recommendations of this and other studies are 
implemented, follow-on studies should be conducted _ to 
determine the effectiveness of these methods. Improvements 
and corrective actions should identify target areas that will 
benefit from their implementation based on existing 


Sonartions. 
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APPENDIX A 


DSS STRATEGY MODEL SPREADSHEED CODE 


*TOTAL NUMBER OF REQUISITIONS: 
©SIMTABLE( 150, 300, 7505150074) 
*>PROBABILITY (IN PERCENT) OF 
“MOST 
*>REQUESITION BEING FILLED AT: 
“WORST 
eC IG ia 
BEST 
jRETA TELE Y Ei 
Cr) 
Ola te 7% 
Oe) 
> INTERMEDIATE LEVEL: 
O73 
O2ST 
0) SES, 
"WHOLESALE LEVEL: 
Ori 
Os 
Os) 5, 
> FACTORY: 
ees) fi 
O39 
1 
"BEST, MOST bTKELY , WORST 
“MOST 
>PROCESSING TIMES AT: 
BEST 
“LIKELY 
“WORST 
"RETAIL LEVEL: 
0.0416 
Ore 
1 
> INTERMEDIATE LEVEL: 
0.0416 
Os 
1 
’WHOLESALE LEVEL: 
0.0416 
3 
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G18: 
B19: 
E19: 
F19: 
G19: 
[AZ 3S: 
B23: 
A24: 
Bae: 
F24: 
G24: 
B26: 
| Al oe 
BAG? 
G26: 
B27: 
Et = 
EZ: 
eat: 
B2o: 
E28: 
E2e: 
G28: 
B29: 
E29: 
P29: 
G29: 
Ao : 
Oo: 
Bao: 
Aol: 
Rot: 
A393: 
F39: 
A4l1: 


. ( 
@ROUND(@TRIANG(E11,F11,G11)*(F3-(F35+F37+F39)),0) 
A44: 
F44; 
G44: 
Rid 3 ; 
A477: 
EBay: 
F47; 
H47: 
A49: 
E49: 
F49: 
H49: 


14 

>FACTORY: 

0.0416 

Fi 

30 

>BEST, WORST, MOST LIKELY 

“MOST 

*>DELIVERY TIMES (IN DAYS) FROM: 

“BEST 

Sid Ke ¥ 

“WORST 

"REVATL LEVEL: 

1 

7 

30 

>INTERMEDIATE LEVEL: 

3 

10 

30 

>WHOLESALE LEVEL: 

3 

et 

30 

>FACTORY: 

3 

14 

30 

>SIMULATION RESULTS (QUICK LOOK) 

*>NUMBER FILLED AT RETAIL LEVEL: 

(FO) @ROUND(@TRIANG(E8,F8,G8)*(F3),0) 

>NUMBER FILLED AT INTERMEDIATE LEVEL: 

(FO) @ROUND(@TRIANG(E9,F9,G9)*(F3-F35),0) 

*>NUMBER FILLED WHOLESALE LEVEL: 

(FO) @ROUND(@TRIANG(E10,F10,G10)*(F3-(F35+F37)),0) 

*NUMBER FILLED BY MANUFACTURER: 
F 4 1 F 0 ) 

>INVENTORY POSITION: 

“DAYS 

: CUMULATIVE 

“DAYS 

>DELIVERY FROM COMSUMER LEVEL: 

(H) @IF(F35<1,0,1) 

(FO) +E47*@TRIANG(E26,F26,G26)+@TRIANG(E16,F16,G16) 

(FO) +F47 

>DELIVERY FROM INTERMEDIATE LEVEL: 

(H) @LFP(E37<1, 0.1 ) 

(FO) +E49*@TRIANG(E27,F27,G27)+@TRIANG(E17,F17,G17) 

(FO) +H47+F49 


SH 


A51: ’DELIVERY FROM WHOLESALE LEVEL: 

E51: (H) @IF(F39<1,0,1) 

F51: (FO) +E51*@TRIANG(E28,F28,G28)+@TRIANG(E18,F18,G18) 
H51: (FO) +H49+F51 

A53: ’DELIVERY FROM MANUFACTURER: 

E53: (H) @IF(F41<1,0,1) 

F53: (FO) +E53*(@TRIANG(E29,F29,G29)+@TRIANG(E19,F19,G19) ) 
H53: (FO) +H51+F53 
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APPENDIX B 


DSS STRATEGY MODEL SIMULATION REPORTS 


INTERMED DELY (Sam. et ein <= 16.4727= 60% 
Cell F49) <= 17.2868= 65% 
@RISK Risk Analysis <= 18.1937= 70% 
Ze-Ocw 1991 <= eel Zl (4 


_ a a <= 2Z0.5629= 80% 
C=t72 lea ow ae oO. 


Expected/Mean Result = <= 2 oi = PO, 
ie. 06117 <= 2a, ore2= 95% 
Maximum Result = 29.64979 <=) 29 20406=1007. 
Minimum Result = 3.69378 
Range of Possible Results = 
Zo 95601 
Probability Of Positive 
Result = 100% Pro ba bei tive cs E.oO-r 
Epreopability of Negative Selected Values: 
Result = 0% 22 8 = 32 222 ==> 2 S22 2222 - == 
Standard Deviation = 
ome? o1916 Probability of Result 
Skewness = .3018955 > O == Oi 
Muntosis = 2.246147 wad = slOO7 
VMeamrance = 33.19968 S=6 = 97% 
ERRs Calculated = 0 >=9 ="oo5 70% 
Values Filtered = 0 2 A ela teh 
Simulations Executed = 4 pa =a 7 
Iterations = 500 Salo. = "312-27 
Percentile Probabilities: Die oe = lero 
(Chance of Result <= Shown beg4. 4= 18% 
Value) SEZ i= ee by 
(xeuual Values) t= 306 = 20% 
SS = — = = = = = =| = = = SS SSS SSS Probability of Result 
<= 3709156 §= 10% <=0>) = 0% 
<= Oe | Om Oe Chpnetwon, For This Output 
=) 7.5995 = 10% Distribution: 
< ORO ka a Set etsft fesse ss 222222 =2====2 
<2 92 C0m le=a 20%, @HISTOGRM(3.69378,29.6497 
Gaal oO Sa 2. Oye Ola 346 4,024055,.061145 
Se 22 eae Oc W004 I ehOUZbo, .06007 5.0 
= N12 20953=)50% G2356,0062062,.051379,.07 
ee SS SS BLORe (OS 6 sumo Ob. 7061227, .05, 
Cae 13 3 oad LUD 4 5 Jomo Os d =. OG00FT7 5... 
Cael 2 bo = 65.0% OZ 935 O20 ter 7 95, .00720 
<= 15 7461 =55 5% Sy OS 
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INTERMED DELY CSanee 2 on <= 22.6817= 85% 


Cell F49) <= 23.6892= "907 
@RISK Risk Analysis <= 29.8933= Jar 
22-Oct-1991 <= 29.436 = TCG 


Ce ee ee ee ee ee ee ee ee 
—m ee ee eee eee eee em oem oe ome oe oe oii i le 


Expected/Mean Result 
153065634 

Maximum Result Dis eyG Wolke es) Probab 1.) iit aere tow 
Minimum Result a2 2346 Selected Values: 

Range of Possible Results 


ou 


25422362 
Probability of Positive Probability of Result 
Result = 100% py 10, =SrO0% 
Probability of Negative 3 = 100% 
Result = 0% >=6 = 96.2% 
Standard Deviation = ISS, = OS 
6.034641 r= 12 = 63.2% 
Skewness = .3624705 — = 4362 
Kurtosis = Ze-l456 202 =i = SZ 
Variance = 36.41689 =F Il = 20.8% 
ERRs Calculated = 0 Ye Zal =o 
Values Filtered = 0 aA = 12a 
Simulations Executed = 4 =o = 0% 
Iterations = 500 Probability of Result 
<a 20 = 0% 
Percentile Probabilities: @Function For This Output 
(Chance of Result <= Shown Distribution: 


Value) ee 

(Actual Vainies)) 

=2s=s22-52 2222S S-22+2S>-—=—==>= @HISTOGRM(4.212346,29.435 
97,.024757,.033973.. 0 snr 


<= 4.2123 = 0% ,»- 06265, .09235, .08358 ae 
<= 6.5084 = 5% 91416,.077447, .06249, .054 
<= 7.5642 = 10% 74, .038793,.051397, .04gie 
<= 8.6085 = 15% ,5- 039958, .063205, 204 ites 
<= 9.7052 = 20% .021385, .028624 ,,01 9200s 
= 10 72283 = 25% . SLS55E Oar 20) 


<= 10. 9665— (a0 
<=) 1 1? 5 OG 50-6 
<= 12.459 = 420% 
<=] 3.162257 
<=" 13 .9304=550% 
= 142/76 (lem oon 
<= 15. 6655—=500% 
= 17. 05038= 00% 
<= 18.617 7= 702 
<= 20.301 (5=mioe 
<= 21.19 15-30. 
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INTERMED DELY 
Cell F49) 
@RISK Risk 
22-Oct-1991 


—_e ee ee ee ae em ame am ice oe ieee ae oat ae oe eee ie 
—_—enm eee = == a ee a eee ee ae see see see eee ee ee oe ee ee ee ieee ie oe 


(Sim #3 in 


Analysis 


Expected/Mean Result = 
14.70067 

Maximum Result = 29.52006 
Minimum Result = 4.095975 


Range of Possible Results = 
25.42409 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
2289228 

Skewness = .4841405 
Kurtosis = 2.48157 

Variance = 31.23947 


ERRs Calculated = OQ 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<= 4.096 = 0% 
<= 6.6267 = 5% 
<——-) 6.1731 = 10% 
<= 9.0488 = 15% 
<= Seo 503P=s20% 
<= 10.1433= 25% 
<= 10.9322= 30% 
<= 11.6064= 35% 
<= 12.205 = 40% 
<= 12.9523= 45% 
=e os! c= 04 
= 14,.48332= 55% 
<= 15.7239= 60% 
<=" 16:..5566= 965% 
<= 7 .6016=5 407 
<=" 138,606 = 775% 
<= 19.5207= 80% 


gal 


<= 21.150. = S07 
<Sec2.93 hoa e ous 
(sn 24 7903 1=295% 
<= 290F 520 1=s0007% 
Probaba. lit i-e.s for 
Selected Values: 
Probability of Result 
par) = 100% 
p= = 100% 
7 =6 SOT .2% 
>=9 = OO 
ah bes =IOok. 367 
75 =e 404% 
>=18 =e ob 
a = deo 4 ve 
P= 24 = oe 
P= = be 
P= 0 = 0% 
Probability of Result 
<= 0 = 20% 


@Function For This Output 
DiStribution: 


@HISTOGRM(4.095975,29.520 
OG sO logeUoo gw Coty te. Ong 
ie Oo S44. 09126 1, 0SS6 
93 Os 030 sg C3995, 06600 
Zvi O ONG 014i OS, 034715), 
pOTO3265. 082515 ,,03024,.0 
S2cA oe UUS. OF411 97. 01088 
£20) 


INTERMED DELY (Sim #4 in 


Cell F49) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 
14.90956 : 
Maximum Result = 29.82361 
Minimum Result = 4.003199 


Range of Possible Results 
ZO Oa04 L 


Probability Oils Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
5.739444 

Skewness = .4408553 
Kurtosis = 2.401724 
Variance = 32.94122 


ERRs Calculated = QO 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<= 4.0032 0=20% 
mis Sighs) = SrA 
<= Fi Oo — les 
<= 6 3/952 = LO 
<= 9.6207 = 202% 
<= 10 32e3s0= 7257 
<= 160.9544 —2 307 
< P1630 5 =o 
< 12 5 11 = 240% 
<= 13.1785= 45% 
<= 13.99 7c UZ 
< b>. O60 2=6554 
<= [6.011 Zee004 
<= 16.9404= 602% 
<= 1729044 =5970. 
< 13..64 Giaaeio 
<= 19.9455= 80% 


JZ 


<= 21.3451= 85% 
<= 23.3353=200% 
<= 25.65% = Yan 
<= 29.8236= 10Gz 
Probabilities fro xr 


Selected Values: 


—_ ew ee ew ewe ew ee ee SE eee eee ee ee Se Se Se Ss = 
—enw eee se ewe eweewmenw ew ew ewe ewes aemwrewrewaweas ae Ss == == =D 


Probability of Result 


> O = 100% 
p= 3 = 100% 
>=6 = 98.4% 
>=9 = 84% 
=I = 63.8% 
yo = 45.4% 
>=18 = 29.6% 
>=2) = 17% 
pe hE = 98.2% 
= 2 7 = 2.4% 
S810, = 0% 
Probability of Result 
Says, = 0% 


@Function For This Output 
Distribution: 


@HISTOGRM(4.003199,29.823 
61, .01, .038307, .0549GameRe 
T1724, .0827623,.09 717 7 a. 
4885, .077625, .065/62 , sea 
509, .060374, .075679, 045. 
51,.036815)203795 >; .0 2202 
:035,.019567, .01 3699; 00 
1 o20)) 


INTERMED RQN 
Cell F37) 
@RISK Risk 
22-Oct-1991 


(Sim #1 in 


Analysis 


Expected/Mean Result = 20.19 
Maximum Result = 33 
Minimum Result = 7 


Range of Possible Results = 
26 


Probability of Positive 
Result = 100% 

Probability ays? Negative 
Result = 0% 

Standard Deviation = 
557148 

Skewness = -.1345077 
Murmeesis = 2.252364 
Variance = 30.88189 


ERRs Caiculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
C= Fi = 0% 
<= ke =a 4 
<= 13 = PO“ 
C= elke = los 
ales’ = 20 
42 ils eo 
Silke = 30% 
6 Files: = (39% 
<= 19 = 40% 
=. 20 mt S76 
<= al = 850% 
<= il = 55% 
<= 27 = 60% 
CS eS = 65% 
G= 23 = Oy 
<=e25 =—io% 
<=" 225 = 80% 
<=. Zi = 85% 
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AS = 90% 
<=a572.9 = 95% 
Gao = 100% 
Probab a.) 1‘t 2.e8s for 
Selected Values: 
Probability of Result 
> 0 = LOO 
a4 = LOOX 
=o = 99.8% 
> =e = 927267 
=o =f (e267 
>=20 = 56.0% 
| = 29% 
>= e = 8.6% 
pea 6) =o 
PH=36 = 0% 
Probability of Result 
C=a0 = Oe 


@Function For This Output 
Distribution: 


= ew ew ewes SH ewe SS SS SS eS ee eT eT TW ssTsws ss Tas SS ew 
—_— eee Se eee eee eee le eee ee ee 


OMS ROGR MiGs 4. OOO. O2.a,, 
pee 4 ogee OA OO 0, OC yee OO 
Dope Oly © yeu eos OSes 0 Orme 
OSG, pOlome 0 Cone OG oy Oa 
SOG BeiOione. 0 lea) 


INTERMED RQN Coim #2 7 im 
Cell F37) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 
40.714 

Maximum Result = 67 

Minimum Result = 14 


Range of Possible Results = 
53 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
L025 

Skewness = -.2368066 
Kurtosis = —2Z7araer 
Variance = 121.2682 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 
Value) 
(Actual Values) 
ae = 0% 
Sapa =a 
C=u25 =) 10% 
<= 26 = Sito 
C= = 20% 
<= 36 Seo 
=—5 =O 4 
<2 36 =a 
<=f 6 a4 0%, 
<= 40 = 45% 
<= 42 = 50% 
<= 43 > vers 
Sara = OO0% 
<= 46 =O 5) % 
<= 48 =r 0% 
<= 49 ae OW 
<= Jou = 80% 
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SS 4 = 85% 
Ge = 90% 
a yc! = 95% 
<a 967 =100% 
Probabilities f.6°% 
Selected Values: 
Probability of Result 
> 10, = 100% 
Daa = 100% 
vars = 100% 
pe) || = 96% 
r= 28 = 6524 4 
S=35 =e aoe 
P= ae =a one 
>=49 = 26.8% 
bi 1516) = a Or 
S=63 = 
>=10 = 0% 
Probability of Result 
<= = Oy 


@Function For This Output 
Distribution: 


@HISTOGRM( 14,67, .01 ; 2 02ee 
03,.03,.055, .035, 065 7a 
D,;»065,.085,.105, .07, 3G 
,»7105,.05,.05959,.035, . Cia 
OCS , 005.20) 


INTERMED RQN Gio sie eo ee 1 1) 
Sell F37) 
@RISK Risk Analysis 


22-Oct-1991 


— = ee eee em ae ee eee ee eee em em cee cm am cee wee ieee ce oe oe ome oie i 
eee sei 


Expected/Mean Result = 
ede. 916 

Maximum Result = 167 
Minimum Result = 34 


Range of Possible Results 
3.3 


Probability Os Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
22704513 

Skewness = -.1607593 
Murtosis = 2.348415 
Variance = 814.8246 


pems Calculated = 0 
Values Filtered = QO 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
Canoga =e 
<= oo A 
G=sr62 = 10% 
oO = 15% 
= Fh =0iZ0% 
o=ae © = yA 
Sau O =o 0% 
<=. 90 =m) 7 
<= 95 = 40% 
<= 99 =e 
<=, 103 =A 
——s0S = 5) S84 
Gel Z = (Shs 
<= 15 = 65% 
<= ele =O 7 
<=) 125 = 38 
<= "125 = 0lA 


oD 


Se be = 3 a4 
<= 39 = 90% 
<= 147 = 95% 
ca 167 = Iles 
Pro ba b 1811 se ies £-6rr 
Selected Values: 
Probability of Result 
PO = OU 
2 a0 = 100% 
P=A0 = "96 282A 
7=60 = 926.24 
>= S10 =a (Oe 276 
>= 00 Sales 5 
>= Zo = “evs 
>=140 = 9.8% 
>=160 = tO % 
p11 510 = 0% 
Probability of Result 
<= 170 =" 0% 


Ofunetiaom bor this Oucput 
Dist bu elon. 


CHISTOGRM (3451167 5220 15572 0 
Dae toy sO2eZ04 U4 Zan. O47 
Zon AO TSO OOZ20 5 OTA 2g. U 
OS eG 2 Oy OS. §O3254).0 
Gi 7 opewlb 3s (/OGmO4o2o,.05,.0 
25005; 0020) 


INTERMED RQN (Sim #4 
Cell F37) 

@RISK Risk Analysis 
22-Oct-1991 
Expected/Mean Result 
206.42 

Maximum Result = 319 
Minimum Result = 76 


Range of Possible Results 
243 


in 


Probability of Positive 
Result = 100% 

Proba bi. Pasty of Negative 
Result = 0% 

Standard Deviation = 
50. osio2l 

Skewness = -.2173211 
Kurtosis =— 27013554 
Variance —e2 64 soc 


ERRs Calculated = Q 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
C= 6 = 0% 
C= 5 =e 
Cas = 10% 
<= 49 =e 
= eZ =O 
<= 72 =" Zoi 
<a ed = (30 
<= 189 = eos 
<= 196 = 40% 
<= 203 = 457 
a A = soles 
<=. 206 = 554 
=—iZi2o =" 6104 
<2=7229 = Gi 
<enNZ235 = “(02 
<=" 740 = 75% 
<= 249 = 80% 


96 


Sa = 85% 
<= Zoe = 90% 
<= 9286 = 95 
<= one = 100% 
Probabilities fo" G 
Selected Values: 
Probability of Result 
> 0 = 100% 
>=40 = 100% 
>=80 = 99.8% 
I 216 = 94% 
P= 160 = 7S lia 
y= 2010 = Oe erc 
>=240 = 2 Oana 
>=Z280 = 6.8% 
>P=3ZU = 0% 
Probability of Result 
0 = 0% 


@Function For This Output 
Distribution: 


@GHISTOGRM( 76,319, .0097am@ 
01585,.019083 ,40299 1 (ae 
3188, .042562, .04525, 20Gre 
07,.08375,;,.080375, . 0Scame. 
>> L075, .095205 207 5. 0 creme 
38875, 2021125, .01475, eae 
25720) 


MFG DELY (Sim #1 in Cell 
F53) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 
8.328526 

Maximum Result sare wae ee 0 has 


Minimum Result 0 
Range of Possible Results 
25201016 


Probability of Positive 
Result = 100% 

Emopability of Negative 
Result = 0% 

Standard Deviation = 
bo.4 lig 

Skewness = 1.249617 
MiebtOsis = 3.13407 

Variance = 180.0372 


ERRs Calculated = QO 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<er 0 = 0% 
i= 0) =o% 
<a730) = 10% 
<= 0 = 15% 
<=:50 = 20% 
<0) = 295% 
<= 0 = oO 
<=.0 =o OG 
<=).0 =a 40% 
=e = 44 5% 
8, = 50% 
<=30 =O 4 
=n = 60% 
<= 70 = 65% 
=F10.5 034-6104 
=el9 22407-8104 
<=023.2306=" 50% 


a 


<=" 26 eH aa 

<=53075471= 90% 

= 34.8549= 95% 

Can 5 oo te = 00% 
Probrao lities eo & 


Selected Values: 


—=—_——_7—_—_ nae awe «ase ae ee amweemeamrameamwmamwreamrarmreamre= 2] = ee ee Se = 
— — a ame ame ame am em ew ew ew es ewe ee see ew ee ee ee ee ee ee oe 


Probability of Result 


>70 = 100% 
P= 6 = 30.4% 
y= eZ = 2 JOM 
2 =8 = 26.6% 
>=24 = 18.6% 
P=30 = eeeee 
>= 30 =A 
ae = 2% 
>=48 = .6% 
=o = 0% 

Probability of Result 
<a 10. = 0% 


@Function For This Output 
Distribution: 


—_——— = a= ame au ee wee eee eee ee oem oem ee oie eee Ss ew es ew ews eo] == 
— emer a= = aw =e ee awe ewe ew ew ewan = ee ee ew ew ewes SS ee SS 


CHES POGRM (Oj 00> Olga algo 
MeO Zoo, 0. V04325,,. 00058 
Omer 4i2,.Uzo,.03,.04,. 0 
Somme, .03,.0234006,.02 64 
18, .010928, .005084, .00634 
Soo 166, 3.06 958-03, 0, 2 
0) 


MFG DELY (Simei Zo im Cer 
F53) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 
20.501 26 

Maximum Result = 50.49367 
Minimum Result = QO 


Range of Possible Results = 
50.49367 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
134.35236 

Skewness = -.3405116 
Kurtosis = 1.974128 
Variance = 191.8878 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<= 0 = 0% 
<=) =I 
Gar) = 10% 
<a) = ies 
<= 0 =u 4 
<= 976209 .-meoe 
<= 15,017 0% 
<=9 18.095 =m 5% 
<=) 215,282 =a 
<= 22 .0004—84524 
<= 23.8405= 50% 
<=, 25°. 105 semen 
<= 26.7244-6007 
<= 27.8684 =mG5% 
<= 29.6847=870% 
<=" 30.653 ieee 
<= 32.208 S=mu0% 
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<= 34.6615= S32 

<= 36.6421= Sa 

<= 40.6635= 9a2 

<= 50.4937= eu 
Probabilities four 


Selected Values: 


Probability of Result 


> O = 100% 
>= 6 = (bee 
Se WY =f no 
p= 1s = 65.6% 
p= e4 = 49.4% 
yee 10) = 28% 
y=5 0 = 12.2% 
>=42 = 3.6% 
b=45 nae 
>=54 = 0% 
Probability of Result 
<= = 0% 


@Function For This Output 
Dastributwvon. 


@HISTOGRM(0,50.49367 ; aga 
» 002623 ,0, .003363 5-0 
9,.034695, .035303, .O3GGae 
,-073292,.106283, .09047a5 
.092429, .082571,.05, 20am 
025,.028281, .014344 , 70g 
7Ong 005420)) 


MFG DELY (Simees tn. Gell 
F53) 
@RISK Risk Analysis 


Zeeoct-1991 


Expected/Mean Result = 
Ah a | 

Maximum Result = 51.9077 
Minimum Result = 0 


Range of Possible Results = 
Selee0 / 7 


Probability oni Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
wae 1238 

Skewness = -.2370351 
huecosis = 3.464396 
Nemiance = 85.32656 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 
Value) 
(Actual Values) 
<=) = 0% 
Cael 22000 2——o% 
C=" 15.004 3 ee 4 
= bl « (Oo Dal, 
= 7 19 63:0 4=840% 
~= 5214204 P=eZon 
— Ae ae = 68 R/4 
= 23.8528=830% 
= 25.0914= 40% 
Gan 26 2024 ato 
mercy 44 0 One 4% 
= 26. O02 1-0, 
<= "29.531 9=—00% 
<= 30,0094 —-66 0% 
G= 312920 enon 
=o O« 2a Osmo 
<= 342-8662-—0c02 


og 


<=" 36.2382= 35% 

<= 3620404289075 

2A 2 1446-6 oO. 

<2~5 17-907 (==100% 
Probabilitiies fOnr 


Selected Values: 


Probability of Result 


> = 100% 
>=6 = 97.8% 
Se = 96.2% 
tg = 84.4% 
>=24 = 64.4% 
>=20 = 38.2% 
pS 4116 = 15.4% 
P=a2 =O 4% 
>=48 = 1.2% 
id = 0% 

Probability of Result 
<= 0 = O% 


@Function For This Output 


Distribution: 


CHESVOGR Mono IO (3. Uae. 


G025365 05.0 22020, .040 502). 
OGG ge. UG wea, sO7c ls ley. 
WOCA ZG leioo yell seOG, . 0 
Sailer LO Ueno, 701 1546 
Ore 2 424 O55 20") 


MFG DELY (Sim #4 in Cell 
53) 
@RISK Ras kK Analysis 


a2 =Oer-lo0l 


Expected/Mean Result 
Zivot 

Maximum Result = 53.3605 
Minimum Result = 6.586362 


Range of Possible Results 
46.77414 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
Seorgon? 

Skewness = .2159143 
Kurtosis = 2.943105 
Variance = 73.60519 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<=6,.50064.=207 
<= 13.9128="57 
C=. 7 -1766= 10% 
C= 8,997 a= eos 
<= 20,8482= 20% 
<= 21.500 1—s25-% 
<= 23,0266= 30% 

ag 4 leo auc 
<= 25,5213 = 407 
C= 267504 4=—a oe 
<= 28.0499= 50% 
= 29.017 bl — oo 
<= 29.8135= 602% 
<= 30.6963="3652 
<= 32.1466= 70% 
<= 33.600 1—=s0o7 
<= 34.7660s-c0% 


100 


<= 36.5342= $33 
<= 39.1401= 90% 
<= 42.401 = 95% 
<= 53.3605= 10Gz 
Probabilities for 
Selected Values: 
Probability of Result 
> O = 100% 
=O = 100% 
Sai2 = 97% 
Deas! =O ores 
Daa = 655624 
>= 3.0 = 392x 
> =6 = loeo7 
bys 2 = E424 
>=43 = 26 
So = 0% 
Probability of Result 
<=: =sO 


@Function For This Output 
Distributions 


@HISTOGRM(6.586362,53.360 
5,.007865, .016409, .024215 
, 026511, .053487, .066027, 
.104562,.085924,.104414,. 
11807,.10116, .089041, .062 
314,.045,.037009, .022991, 
9.99999F-03, .009843, .0098 
05,.005353, 20) 


MFG RQN (Sim ot)! ane Cell 
F41) 
@RISK Risk Analysis 


22-Oct-1991 


— ee a oe eee ae eee eee eee ame ame ame eee ae ame ame ame am ame ee oe ee ae ee == 
— = ame ame ame ame cee cm cm cme cm cm cm cm mm ice cm oem em owe ow ies a= 


Expected/Mean Result = .306 
Maximum Result = 1 
Minimum Result = O 


Range of Possible Results = 
1 


Probability of Positive 
Result = 100% 

Preoebability of Negative 
Result = O% 

Standard Deviation = 
.4608294 

Skewness = .8419634 

he tosis = 1.7089 

Meaerance = .2123637 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<= 0 =" 0% 
< 0 = bo 
<= 0 = 10% 
Ca) = 13% 
=a) = 20% 
=) = Zw 
<=20 = 73.0% 
<=) =) 204 
<= 0 = 40% 
<— 8 = 45% 
<0) = Sc 
<=5() = 554 
<= 0 = 60% 
<= 0 = /65% 
<a) = 70% 
ms Sl = aye 
el = 807% 
<eml = 35% 


iO 1 


w= 4 = 90% 

=e = 95% 

oe | =" 100% 
Probabilities iene 


Selected Values: 


— = ee ame ame ame om ecm cme em ew ew ew em ew ee see ewe | ew es a= == 
oe iii Se eee eee 


Probability of Result 


> 0 = Loo 
=e = 30.6% 
aia =es 0 70% 
Dando Sea sys 
>=. 6 = OO 
y= 5 = oO, O76 
ae =o «6% 

> =O = 0% 

Probability of Result 

CE 0, =A 


@Function For This Output 
Distrabutuen: 


eee ei i ie eee 
— a i a i ok i = = = = a a= aE aw ee Ss a Se == 


GHILSROG RTC Orme sore © 5 OO 5.0; 
OPOnnO Uy Og OOO Orn OG Uo 
ORO. 0) 


MFG RQN 
F41) 
@RISK Risk 


22-Oct-1991 


(Sim! ain Cele 


Analysis 


Expected/Mean Result = .85 
Maximum Result = 3 
Minimum Result = QO 


Range of Possible Results = 
3 

Probability of 
Result = 100% 
Probability on a 
Result = 0% 


Positive 


Negative 


Standard Deviation = 
.5792246 

Skewness = .2076355 
Kurtosis = 63626344 
Variance =We50550M1 


ERRs Calculated = QO 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 
(Chance of Result <= Shown 
Value) 

(Actual Values) 


<= 0 = Oy 
<a = 9% 
<= 0 = 10% 
C= 0 = 15% 
es 6 = 207% 
= 0 =o 
| = 30% 
= II = 3506 
ep = 40% 
<seiel =o 
<= 1 =o 
oe I = 55% 
<= "sil = 60% 
al = 65% 
<a = 04 
a =a 
<a = 30% 
Ga = Cio 


<somall = 902 

Ca 2 = "For 

es. = 100% 
Probabaev ites for 


Selected Values: 


Probability of Result 
> 0 = 


VVVVV VV Vv 
Hou Ww ut nm wm un 
CO NBO ND * ee os 
e © -§ CO fh 

© DO 


wou uw ud www 
« CO 
NO 
oe 


to oO 


Probability of Result 
C—O) = 0% 

©Function For This Outpue 

Distribution: 


MFG RQN CS Pinedo ae ree Ge lel 
F41 ) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 2.082 
Maximum Result = 7 

Minimum Result = 0O 


Range of Possible Results = 
7 


Probability OL Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
inet okZ16 

Skewness = .9842826 
Kurtosis = 3.882091 
Vaermrance = 1.39527 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<= 0 = 0% 
<= 01 — aire 
<= J] = 107 
allt = 15% 
| = ZO Za 
oe | =) 2A 
as: Sadi 
<= = 39% 
G=aeZ =O 7 
Gaen7 = 4076 
a =. 50% 
Ce = Fiove 
<a0e2 = 60% 
ea = 1G 46 
Cane? = 10% 
mes =n 7/6 
<3 =U 
(=e = 85% 


103 


Sa = 90% 
= er = 95% 
— = 100% 
Prob apo i? tiers £-00r 
Selected Values: 
Probability of Result 
> O = 100% 
p= ee: = Dixon 
>=1.6 = 6326% 
ie eet = 2 Ours 
Daa ee =. 13% 
c=4 =a Os 
D=4c a ars 
>= 5.46 = 1% 
>= Ort =n ee 
y= fee = 0% 
Probability of Result 
C= 16) = 0% 


@Function For This Output 
DeSErPTDUELON: 


— =e ame a= ame ae ae ame ame ame ame = ame em ew swe em ew ee ew em aw ae oe == 
— me ae cee cee cee eee ee oe eee eee 


OHS TOGRICOs. (ye 2, 0. 34 on, 
ORO re 6 OO aero. O see 
ONO re oe Ol Ol on, Oe OU Or 2 
0) 


MFG RQN (Sim #4 in Cell 
F41) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 4.232 


Maximum Result = 14 

Minimum Result = 1 

Range of Possible Results = 
ilies 
Probability 
Result = 100% 
Probability 
Result = 0% 
Standard Deviation = 
Skewness 13.0 54.25 
Kurtosis Sb OC 12 
Variance 5.586179 
ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


of Positive 


of Negative 


Za O30 | 


Percentile Probabilities: 
(Chance of Result <= Shown 
Value) 

(Actual Values) 


——<_ — =— === a= eee aes GES a=e eee cee GES ame ame se ame ose see ame see ese ame os = 
— eee eee ae eee ee eee eee ee ee 


Hou WW Ut Ot Tb tr tT tt 
ney 
on 
3s 


NAIAMMIOPH AR WWWWWNN NRF 
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<= 9 = 95% 
<= a = 100% 
Probabilities ft Ope 
Selected Values: 
Probability of Result 
> O = 100% 
=o = S$4.2% 
pas Pf i Sk 
Sol 6 = oe 
>=6 = 2aec% 
eS, = 9.4% 
=o = Oore 
>= OS = 92.4% 
Pai = ys 
P=. 5 =e 
SS = 
Probability of Result 
<= 0 = 0% 


@Function For This Output 
Distribution: 


me ewe ew ee ew ee ee eee es ae ee eT eT eT ew eww eB aweaw«a= as 
——_—— =e =e ae ae ee ee ae ee ee ee ee ewe es Ge a= ae ae ae ae ae ae ae 


@HISTOGRM(1,14,.06, . 1Gome 
, 24,.19,0,.105, .080, Game 
6 7P035,0, .025,9.99S99r ars 
,0,9.99999E-03, .000, Cyan 
DUO, 20) 


RETAIL DELY (Sim #1 in Cell 


F47) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 
ite. 17369 

Maximum Result = 29.30402 
Manmamum Result = 2.144222 


Range of Possible Results 
27.15979 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
6.281947 

Skewness = .3502166 
mumetosis = 2.319484 
Variance = 39.46285 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<=" 2442 = 0% 
<= Oeics = o4 
<= 95,2942 =-10% 
C=9'0..3704 = 15% 
<= 97.2370 "= {204 
<=7 Saco = aon 
ea oes = oe 
<= (97 S04 — 235% 
e010 7906-404 
Sle 2 = 
<=at2 oe ao OO 
Cee 35603 6= 55% 
<= 14).524 l=7 60% 
< 543 32.5 4—= bios 
<=) 16 fo0= 10% 
< Vi 13 ha== 15% 
<= OU0453=—e50% 
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<= ZnO Gt 2 155% 
<= 227088 9=s907 
<= 24a 49 2=895% 
<= 29,304 — LO0% 
Priorbsa.b- 1.13. .1:e°s LO .r 
Selected Values: 
Probability of Result 
> 0 = 100% 
y= 3 = 97.6% 
>=6 = 87.2% 
>=9 =~ 107% 
12 =) > oor 
=) = 38% 
>=18 = 23.6% 
p= || =e .O 
>=24 = 6% 
>= = 144% 
S=30 =n 
Probability of Result 
<= = 0% 


@Function For This Output 
Drstrroutiron: 


@HISTOGRM(2.144222,29.304 
O2,.043583, .041417, .05459 
Se Otol o2e 0805304. 005867/ 
re ONO eo OIG oye. OU 4 
Dope Odo ee.. OF0018, 04761 
Ota oer O40 7S. 0292), 
02075. ,OL9NS9 015892, 70 
OD 420} 


REA LISD E Ly 
F47 ) 

@RISK Risk 
22-0 ct= 1h 


Analysis 


Expected/Mean Result 
13710 7-5 14 

Maximum Result = 28.63587 
Minimum Result = 1.301463 


Range of Possible Results 
Out Bei all 


Coa tie 2 ante enieL 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
6,205434 

Skewness = .46859118 
Kimptlosis =) 200132750 
Variance ——soG7o0742 


ERRs Calculated = 0O 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 
Value) 
(Actual Values) 
<= oles © beoe—OG 
<= 4.3389 = 5% 
<=). (OSS) =m. 
<= 6.6958 = 15% 
=974 145 “= 20 4% 
<= 8.0861 ="25. 
=2o.1/2/8)=  30ne 
= 976.1273) 3= salons 
<=) 10.291 =2407, 
< PT .064 (= 245.2 
<= 11.991 =s50% 
< 13.0934= 557%. 
<= 13.998 99=m6e-- 
< Ps. 0502= 26.07 
<= 16.2 (46=ennl. 
<= 17.562 2297 
<= 18.9995= 80% 
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<= 20.2414= 85% 
<= 22.0093= 90% 
<= 24,2611= 95% 
<= 28-6309= 1007. 
Pro baba lit i es L.on% 
Selected Values: 
Probability of Result 
Pe = loo 
>= = 98.2% 
=i = Some 
>=9 = 69.4% 
paral = 50% 
P= 105 =F 6 a 
ye = 2a 
>=Zi = lel 4 
p24 — 
P= = 2% 
0 = 0% 
Probability of Result 
<= 0) = 0% 


@Function For This Outpue 
DIStriout 10mm 


@GHISTOGRM( 1.301463 928 463% 
87,.01,-03, .038611,- 07 
5, 098822 ...077652,. 0d crue 
8, /065,.0645234 ,.0654667ame 
54107, .044207,.0507396 228 
O8S95% 03 2es 7.02/298 eee 
1A ee O OZ Oieee 0 1D 20) 


HetAilb pELY (Sim #3 in Cell 
F47) 

@RISK Risk 
ao-eeu-1991 


om eee eee eee 
— ee ome em ie oe ei i 


Analysis 


Expected/Mean Result = 
Werolld52 

Maximum Result = 29.49358 
Minimum Result = 1.954981 


Range of Possible Results = 
2 0386 
Probability Oe 
Result = 100% 
Probability of 
Result = 0% 


Positive 


Negative 


Sseandard Deviation = 
G@. 238772 

Skewness = .3462724 
Mmorbosis = 2.254783 


Variance = 38.92228 

pris Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 
(Chance of Result <= Shown 
Value) 

(Actual Values) 


o— ome eee eee cme cme ome eee oe iii i i 
— Oe oe eee eee i ee ee 


< = 0% 

< = 5% 

< = 10% 
< = 15% 
< »-396 = 20% 
< = 25% 
< = 30% 
<= = 35% 
<= 10.8932= 40% 
<= 12.0008= 45% 
<= 13.0695= 50% 
<= 13.9628= 55% 
<= 14.7509= 60% 
<= 15./7955= 652 
<= 16.8332= 70% 
<= 18.1846= 75% 
<= 19.5675= 80% 


<=) 7207 6166= 765.4 
C= 122.294 9=" 90% 
<= 24.7123= 95% 
<= 29.4936= 100% 


P meebrav be boi tens fore 
Selected Values: 


oe ee eee ei i 
aeee ee eee em ew ewes owe owe ew ew ew es ew ee aw ew ew awe aw a= == 


Probability of Result 


> 0 =) 100% 
res = 99.4% 
7 =O = 89% 
>=9 =) lex 
pS le = weve 
penis. =e ve 
Sil =e 2S 
Cv = a onaG 
>= 24 = G10 % 
Se7F = ibe 
>=30 = 0% 
Probability of Result 
<=.0 = 0% 


Crunctlilons sor. this ,Outpur 
DryStribDweaene 


—_—e ee ee oe oa eee ee eee ie 
a ewe = owe  @ oP ewW ew ewewVewewewewewew— ewe aweanm = = 


@HISTOGRM(1.954981,29.493 
Dome O lose O4 Ob Ugo 2 ly. 
CS69lo nee ro,. Of2lol , 20878 
Aa UoamenOor 9905, 067641... 
CHOS ZOU 0 Z450,05055,.05 3 
So UA OUer sanO 2271 OO... OZ 9 ti 
Tae 2h ee O26, 0063 7 
4,20) 


RETAT OPE LY 
F47) 

@RISK Risk 
Zone Gund ot 


Oe ee ee ee ee ee ee 
ee ee eee ei ie 


(Sim #4 in Cell 


Analysis 


Expected/Mean Result = 
E3203 2 

Maximum Result = 29.9276 
Minimum Result = 2.783331 


i 


Range of Possible Results 
27.14426 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
6.073074 

Skewness = .4891376 
Kurtosis = 2.492248 
Variance = 36.88223 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
G25 605 — % 
<= 47,0303 9-504 
= 5.7444 = 10% 
<= "6,907. “=sbho% 
<="1.5.5 906 (=U 4 
<= 8.26384 =ez5~% 
<= 923978 “=ss0% 
<= 1007 22m 
<= 1 OS 1 Oo 
<S sla es stiie= aa 
<= 12274957 =800% 
<= 13.6360 3=m50% 
<= 14.1381= 60% 
<= 15.0479= 65% 
<= 1579162=—070% 
<= 1732013 —6o% 
<= 18.4926= 80% 
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<= 2025969= #57 
<= 22.02 = 90% 
<= 24.6081= 95% 
<= 29.9276= 100% 
Probabilities f Om 
Selected Values: 
Probability of Result 
>) 0 = 100% 
=o = 99.4% 
P= 6 =e ono 4 
>=9 = (i 
eS = Doras 
2S = 30.42 
>=18 = 22% 
a7 = P3) 8% 
pet = 6.6% 
= a = lo 
>=30 = 0% 
Probability of Result 
a=) = 0% 


@Function For This Output 
Distribution: 


@HISTOGRM( 2.783331 , 295 
6,.029155, .057997 , .OlGGiaaa 
, O97111,.06466,.0977 came 
077395, .084591, .O78383 0s 
72185, .050, .033:259 3) G2 
9, .045841, .037826, -O0201kag 
,-02402,.016617, .00S8omiim 
005499, 20) 


Peat RQN (Sim #1 in Cell 
Ho: } 
@RISK Risk Analysis 


mA-Oct-1991 


—_—_enwemeameame @ — ew ewe ew ewe &— we Se SB Se SS ew sw es a ae ae ae es oe 
-— = em oe ee em ee ee em es em am sme asm am am ice ice ae ae ee aw ee a= = 


Expected/Mean Result = 
m2. 38S 

Maximum Result = 142 
Minimum Result = 113 


Range of Possible Results = 
29 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Seandard Deviation = 
404177 

Skewness = .1806537 
hurtosis = 2.23704 

Variance = 41.01348 


ERRs Calculated = QO 
Values Filtered = 0 
Simulations Executed = 4 
Meermations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

@vetual Values) 
eee Bs =e 
<=-icd6 =O 
Ge I Ere: =) 20% 
Cao hws 
C= ste) = 20% 
eI al = 20% 
<= 23 Sieg 
Cale 3 =" 3 oie 
Caer 24 = 205 
<= ie 9 =e oe 
<= e265 = 250% 
<= Siz] = a4 
= eS = 60% 
Cael 9 ="65% 
C= Flee) =" 70% 
<= alee =f O76 
CS LZ =. 30% 
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<= ad =a 
<= Vies Ss = 90% 
<= 138 = Says 
ae Be = J)00% 
Pirae baba. it ives fo © 


Selected Values: 


ee eee ee ee ee 
— ewe @ SB we ew ew ew ew es ew eww es] sw ow se] sw] wH oH oH aw = = == 


Probability of Result 


> O = 100% 
DS = OO % 
y=110 = Ook 
>= 1S = 99% 
Py) 58, =. oO. 
pa) bess) =o 
>= lsd ee dS 
> ea — lia 
>=140 = 1.4% 
Pa hy = 0% 
Probability of Result 
<=) A = 0% 


@Function For This Output 
Distribubvon:. 


CH STOGRM( IikgreL 420i. Oe 
je eer Oyo Ii Ong Old One OO 
toe ee O ou 0 oom OO auarO 
PO ore OA WOO Japs 
Deel... 00a. a0) 


RETALIE@RQN (Sans 2. an (“Cell 
Ie SS) 
@RISK Risk Analysis 


22 -Oer— ot 


Expected/Mean Result = 
20 2Rta6 

Maximum Result = 284 
Minimum Result = 225 


Range of Possible Results 
59 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 3072 

Standard Deviation = 
12669928 

Skewness = .2663135 
KUPrLOSISie— 9245557 oO 
Variance = 161.2717 


ERRs Calculated =°9 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
APRS = 
<= e204 = 9% 
C= or = LOZ 
<= 239 = or 
Gan al = 2.0 
<=) 240 = 25% 
C=aa 4 = 310, 
C-— 246 = GOI 
<= 248 = 40% 
<= 250 = 4524 
SSS 1) = OO 
S525 = 55% 
<= 256 = 607 
C= 25% = Gio 
<=) 200 = 70% 
<= oul =a ole 
<= 264 = 80% 


<= Zey = 85% 

<S9 2770 = 90% 

C= D5 = 95% 

(=. 284 = 1007 
Probabilities for 


Selected Values: 


Probability of Result 


a0 = 0G 
M= 232.90 =) ou 
>= 240 = OoeyGs 
P= 2A 2.5  o= OOo. 
Se BS. = 42,87 
P=260 70 eco 
b= 2.70 = bite. 
>=271.5 ) = Bore 
Se 3s = O07 
Probability of Result 
<=70 = 0% 


@Function For This Output 
Dist rabut om, 


@HISTOGRM(225, 284, .01 (age 
,-015,.04,.08,.07, .0larmme 
85,.09,.065, .095, .0 (feat 
,:04,.0509,.035, . 03 cate 
Oilane Ul 5208) 


RETAIL RQN (oam + oeim cel | 
Boo ) 
@RISK Risk Analysis 


me eet-1991 


Expected/Mean Result = 
631.474 

Maximum Result = 710 
Panimum Result = 565 


Range of Possible Results = 
145 

Probability of 
Result = 100% 
Probability of 
Result = 0% 


Positive 


Negative 


Standard Deviation = 
oc. 30966 

Skewness = .2573369 
Rumeosis = 2.365767 


Wapbance = 1043.914 

ERRs Calculated = Q 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 
Value) 
(Actual Values) 
<= 565 =s0% 
= GZ = 25% 
<= 590 an eb 
<= 596 = 15% 
<= 604 = 207 
= 608 =n 25 
<=506 102 =" 93.0% 
<= 616 = O76 
="618 = 40% 
<= 622 = 45% 
<=s027 = 504% 
<=eo34 = 55% 
<= 39 = 60% 
= 644 = 65% 
<= 648 = 10% 
<=655 =5 1 Ova 
<=> 61010) SOY 


<= 7668 =" 8576 
es oy = 90% 
= isyrsys =" 952 
same fet |) = 100% 
Pio") abate avers fo. © 
Selected Values: 
Probability of Result 
Pan =<. 100% 
P=440 = 100% 
p=4c0 = LOU % 
= oO =m 010 7 
= 18' (0) = 100% 
>=6 010 mene 76 
>=640 = 40% 
P= Oa0 = 9% 
P= 20 =x 
Probability of Result 
<= 0 =a 0% 


©Function For This Output 
Distrmoution: 


CHISPTOGRMUS6Go, 7105. Ol Sie 
RASS TS AR Nh a Oe ey aay A 10, 
fe one Oe eet 12 
Oi OgtO.G2oue 0 1 o4 oe UlO 
Wom AZo O4Z065,.030417, 
wOGoeme O22 See lb S755. 0 L062 
D0.) 


RETAIL RQN (Sim #4 in Cell 
F35 ) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result = 
1259.36 

Maximum Result = 1408 
Minimum Result = 1137 


Range of Possible Results 
Zi 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 02% 

Standard Deviation = 
58.14951 

Skewness = .3246908 
Kurtosis = 2.493458 
Variance = 3381.366 


ERRs Calculated = 0 
Values Filtered = QO 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
Cee 37 = (06 
@ 1171 = eos 
< 1187 si Oly 
= 1 Oe =o 
< 1207 =e 
Ge Aa la = Zoe 
<= 1224 = 30% 
=e il 42i0 =O oe 
<a oe = 540% 
<=e1245 = os 
awe 5 2 = ails 
26 = 59% 
<= 1269 = 60% 
< 1278 ="65% 
<= 1289 = 70% 
<a O00 =Nat oe 
Caos s 11 = 80% 


<= 1627 = (657 
= | 64a = 90% 
<= 1563 = 95% 
<= 1408 = 100% 
Probabilities £46 a 
Selected Values: 
Probability of Result 
> 0 = 100% 
>=1050 = 100% 
| Le = LOC 
>=1150 = 98.4% 
>=1200 = 85.2% 
P= 1250 = 0 lb 
>=1306 = O20 cee 
>= 1300 = 8.2% 
P= 1400 = 4% 
= 14a = 0% 
Probability of Result 
<=20 = 10s 


@Function For This Output 
Distributions 


@®HISTOGRM(1137,1408, - Oia 
25,+020458, .030667 , Uae 
.061,.08125, .094625, Ge 
15, 7090375, -080125,;, -CoZae 
.063, .060584,, 040666 j202e 
813, .025688,.032344, . Cine 
OG 0186 25 40063 155.20) 


TOTAL CUM DAYS VSeLny or lah 
Gell H53) 
@RISK Risk Analysis 


22-Oct-1991 


Expected/Mean Result 
56.9178 

Maximum Result = 107.0924 
Mamamum Result = 21.71073 
Range of Possible Results 
g9.30168 
Probability of 
Result = 100% 
Probability of 
Result = 0% 


Standard Deviation 
en 5O0245 

Skewness = .6638557 
ruetosis = 3.034617 


Variance = 272.3308 

ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 
(Chance of Result <= 
Value) 

(Actual Values) 


<== Ae lO == 0 4 

== 345, 61 33= 54 

C=2 38 2.196 f=.-LO% 
C= 740375} Se= 15% 
CG sere [015 3) ea 
a ls BCS = mney 5 
Cand Ge Ot 30 76 
<=) 428.009 b- 257% 
G=_ 0 O09 G= 8404 
<-odle SOUS] 454 
<=5354395-—.504 
Ca oa =a OOo 
C= Gea = GO 
C= 6,426 5=— 65% 
Can64.0c41=--104 
G=7 66. 2 Vo? —1 1 Oe 
G=7 0 5002 = o0ve 


Positive 


Negative 


Shown 


<= 74.9053= 85% 
<= Slo eci= a9 0s 
<= 86.6633= 95% 
<= 07 924 1007 


Probab 1.1..1 t i,e°s 
Selected Values: 


Probability of Result 


ae 0 =O O74 
lle = lee 
-=30 = 98% 
b= 45 aa, oy ere 
P=o0 = Oe ee 
P=q 5 = 15% 
>=90 = eee 
>= OS = ,4% 
>= 20 = 0% 

Probability of Result 
<= 0 = 0 y% 


@Function For This Output 
Distribution: 


@Hts TOGRM( 2Zi47 1073407 709 
Zoe OO TNS oO LG IAS ae 2ag 7 
Spel Odmoce  OO GO.) Lilet 2 
jolt O24. OF 22000, 05 5. 000 
,~e0SZO0G,. Uo tooo, 2.040936, 
059194 .025506,.003041,.. 
OMES5o .0047007.08OZ291, 20 


) 


TOTAL CUM DAYS (Sim #2 
Cell H53) 

@RISK Risk Analysis 
22-Oct-1991 

Expected/Mean Result 
69..32502 

Maximum Result = 117.4624 
Minimum Result = 18.53136 


Range of Possible Results 


an 


98.93104 

Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 17.6418 
Skewness = -.1290325 
KUrtosis = 25733456 
Variance = 312332 

ERRs Calculated = Q 

Values Filtered = 0 
Simulations Executed = 4 


Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
(=, 16259 14= (07 
<= poemo ac Ze os 
=F 4 od 1 = She 
<= 94 Seo 9= 9157 
<=) Aone = ae 
<= 5 2OUG=) 250 
<= Ole Werse= 3Ox 
C= 63 2c ao = 93 oe 
<= 65 3S8C007= 407 
<="65 2062 /=—40. 
<= 70.9496= 50% 
<= 73, 1044=— 557. 
<= /4.4335= 160% 
<=) 762.0611 — 96504 
<= 7(9.0438= 70% 
<= 8077 30l= 475 
<= 83. 7637= 3¢2 
<= 86.73735 985% 
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<=) 90 7S032= 902. 
<= 98.2879= 95% 
<= J1794624= OGe 
Probabilities for 
Selected Values: 
Probability of Result 
> O = 100% 
y= a55 = 10C7 
SS S10 = 99% 
~=45 = 89.8% 
>=60 = leo 
P= 75 = 38.4% 
>= 96 =O oO 
>= LOS = 7c 
P= ZO =O. 
Probability of Result 
er = oe 


@Function For This Output 
Distribution: 


= Ee ee ee ee rT Taw ewmemwreamramamrearmramwreamrarwreanmanmam «a= == 
_— em em em ee em ew ew ew emis swim ewe ewe ew ew ew ew ew aw a= a= == 


@GHISTOGRM(18.53136,117 mae 
24,.003197,.006667, .0 155mm 
6,.023151,.048868, .03 7438 
;»055031,.. 065105 | 20900 te 
~104305,.090648, .14504 ge 
098966, .0760034, .049622 0 
353 78,.0sm 013322 7.00 Grea 
si 408) 


ireian CUM DAYS 
Cell H53) 

@RISK Risk 
22-Oct-1991 


CSomices s- san 


Analysis 


Expected/Mean Result = 
foe oo3 38 

Maximum Result = 118.3359 
Minimum Result = 21.41432 


Range of Possible Results 
96792158 
Probability of 
Result = 100% 
Probability Or 
Result = 0% 


Positive 


Negative 


Standard Deviation = 
401106 
Skewness 2.314885E-02 


Kurtosis Se403 512 
Variance = 196.3099 

Pres Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 
(Chance of Result <= Shown 


Value) 
(Actual Values) 


= 21.4143= 0% 
= 54.5878= 5% 


= = 10% 
=eOlsoO7) = 157 
= 64.575 = 20% 
C= Oe Ca 2= = cio” 


<= 68.3273= 30% 
<= 69.9926— 35% 
= 72.1334= 40% 


= 73.8573= 45% 
= 75.711 = 50% 
= 77.428 = 55% 

= 60% 


= 81.0908= 65% 
= 83.2573= 70% 
= 85.2189= 75% 
= 87.3276= 80% 


<= 90 31'233= 857% 
<= 926708 1 =300% 
<=" 957 02a oo 
<= 118.3359=100% 


Probabilities 
Selected Values: 


—_— ee oe ee ee 
—_we ee ee ee ee ee ee ee ee ee ee 


Probability of Result 


> O = 100% 
rH 15 = 100% 
>= 30 = 99.8% 
y= 445 = 99% 
P= OU = oO fmon 
y =i 5 = 251037 
>=90 = ll Seis 
P=10s = 2.8% 
>=120 = 0% 
Probability of Result 
<=e = 0% 


@Function For This Output 
Distribution: 


@HISTOGRM(21.41432,118.33 
oo 0, .00385,0,. 003311 200 
6669 .. Cla (tow, 035078,. 000 
Sola ereialeielae = JN a 748) |) ree la 7) aly 
Polos so oOuerl OZolez I lie, 
HOSS Zee Tae Og 0 let OOO, 
7007941, .0055 20 } 


TOTAL CUM "BAYS (sim #4 “in 
Cell H53) 
@RISK Risk Analysis 


Po aOe yr 


Expected/Mean Result = 
76.36497 

Maximum Result = 118.7925 
Minimum Result = 42.49953 


Range of Possible Results 
(1On.29204 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
L323 0362 

Skewness = .2097851 
KUrtosis  ="2. (9ecgea 
Variance = 977.3456 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
C= 4 749 5H 
Ge ue Bo 2 oy, 
<= "6026 7 l= sO, 
<= (62 9010) ale 4 
<= 6©477604—-3207 
<=) 66s 0 2 = 92 oe 
<= "6 Geos | O=es © % 
<= 71022701 4:93 5 
< 120213860=840% 
<=) 1 4s 2 Oe 
<= 152451 9=8o0% 
<= 17 313 (=aeoo % 
<= (9,76464-860% 
<= 60.959 =805% 
<= $2.00 34 =O 
<= 85,6392 5% 
<= 877 (5560 —moU-. 


<= 90 77/(6= oy. 
<= 94.1205= 90% 
<= 99.3409= 95% 
<= 118.7925= Ou 
Probabilities f Oo 
Selected Values: 
Probability of Result 
> 0 = LOOX 
p= 15 = 100% 
>=30 = SLGGIy, 
p=45 = 99.8% 
P60 = 90Rz. 
Del ae = enue 
>=90 mL (oe 
> =1105 = 2% 
B26, = 0% 
Probability of Result 
<= 0 = 0% 


@Function For This Output 
Distribution: 


@HISTOGRM(42.49953,118.79 
25,.01, .009596, .01944 20aae 
341971 , TO48808 , VOIUSTUS ane 
1708, .103669, .11469, 70ers 
91;,.102505,,.06/495 , .O7eane 
43354,.0365932,.022990 sam 
179, .005328,.002925 fa. Cee 
bak O03 20) 


WHOLESALE DELY (Sim #1 
Cell F51) 
@RISK Risk Analysis 


22-Oct-1991 


Expected/Mean Result 
poe O44 2 

Maximum Result = 39.35078 
Minimum Result = 5.858191 


Range of Possible Results 
woe 49259 


Be 


Probability or Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
3) AOE Ate§ 

Skewness = .308111 

irtosis = 2.71006 

Variance = 38.56072 


ERRs Calculated = 0O 
Values Filtered = Q 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(U@ience of Result <= Shown 
Value) 
(Actual Values) 
G= eyo oes = 0% 
Se LOweo lee 5% 
Qa ano g=, 10% 
Galo) Omee= 15% 
<= 14.4908= 20% 
Galore OOo = §2 oO 
< 16Ge oo Goon Oe 
<li eo loo =o Ov 
=16.0493= 40% 
ae Geel eo a4 Oe 
= 19.8982= 50% 
GaiZO0O45.35 55% 
<= 21.5011= 60% 
<=— 22 Ou b= Oo 4 
<a? Seta O=0. 1 Oe 
Se A eal Gas oe 
Cao Ode ous 


17 


<= .27.0679= 65% 
<= 28.6699= 90% 
<3 le OD — oo 
(=n oes oO0G—) Lull, 
Py o7b abel iti ees ior 
Selected Values: 
Probability of Result 
a0 =eO.0c4 
baa = 1007 
> =6 = 98.8% 
> = eZ = 92% 
S= 16 =i own 
> — a = 49.8% 
>=24 ma YAS os 
SS: | ear 
S=3Z = aoe 
S=si6 = I% 
>=40 — 10% 
Probability of Result 
<= ( = 0% 


Chunctlionurore| Nils  OUcpUL 
Drstriabpuvciron. 


CH PSMOGRM( 52858 19398 350 
TEGO O0S,. 037044, . 04:20 
Ope OoWoow. Of 100, 0S 1405, 
wile o deem 091198 ,.,0S246 
ipo Oona tan 0oo,.047026 5.0 
ols 25 020242, 1014996, .00 
SW Oe Uo. 00S, 20) 


WHOLESALE DELY (Sines + Coan 
Cell F51) 
@RISK Risk Analysis 
22-Oct-1991 
Expected/Mean Result = 
20 see} 
Maximum Result = 39.73785 
Minimum Result = 5.408826 
Range of Possible Results = 
Seo 2902 
Probability ot Positive 
Result = 100% 
Probability of Negative 
Result = 0% 
Standard Deviation = 
6.526924 
Skewness = .2462716 
Kurtosas = 22491437 
Variance = 42.60074 
ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 
Percentile Probabilities: 
(Chance of Result <= Shown 
Value) 
(Actual Values) 
Ga 15 Oo Oe 
<= 10.523 = 5% 
<=) 823 51605—-—6107 
<= Woe S 0 —- wo. 
C= eae ob = ce 
= oa 7204. == 2374 
<= /16.20329= 430% 
= eel OG — 
<= 182069 7=-407% 
<= 19.0 US — 2 57. 
<= ZO obo mow. 
<= 21.2217= 55% 
<= 22. 0299=.00% 
= 2259 20 =O oO 4 
<= 23765 02-6104 
= 24 6460——6 15% 
<= 26. bloc ou. 
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<= 27.8175= S57 
<= 2976724= oe 
= 31.4859] Gow 
<= 39.7379= Tee 
PY ovb a b ae 6.1 6 's froer 
Selected Values: 
Probability of Result 
> 0 = - 1007 
ya4 = 1007 
as = 99% 
r= 2 = 91% 
>=aKG = (le 
ba — 748 = 50a 
P= 24 = 28.2% 
P=26 =e ee 
ye = oi jts7s 
P=oG — a by 4 
>=40 =n 
Probability of Result 
<=.) = 07 


@Function For This Output 
Distribution: 


— = ame ae ae ame ae ef eo ame SE em eee cme ame am e@ em ome ef em em ee = == 
—_ = we oe eee eee iii 


@HISTOGRM(5.408826, 39.737 
85, .007215,.021414, 202ie 
1,.049254, .O78709, .104149 
, O828885.09, .077355,. Gee 
497,.112149, .062464,,.0424 
96,.047348, .047751 , 70328 
1,9.99999E-03, .008107, .00 
3965 ,. 002927 ,20) 


WHOLESALE DELY (Sim #3 in 
eat) F511) 
@RISK Risk Analysis 


aac t- 199} 


— —e ae eee ame eee ome ieee eee eee cee ame ame ame wee cme cm cme eee wee wee wee ee ae 
oe iii is ic ee 


Expected/Mean Result = 
20) 2019 

Maximum Result = 37.64407 
Minimum Result = 4.729002 


Range of Possible Results 
32591507 


Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 

Standard Deviation = 
ozaco168 

Skewness = .2872512 
P@iecosis = 2.630462 
Variance = 39.0396 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

feuwral Values) 
Ca co ee 0% 
<= ih O646=" 5% 
Gael 2 2 b=) LO 
<= .14t,03 (5 =! 15% 
<= 14 -96079= "207 
<=, IZI2= 257 
=O. o4 00 = 20% 
Cae Os OO 1304 
<= 63064 = 64 Oe 
—eel on OC — 4 Oo 
SS ich 0 SSS 04 
Gai 2.050 1) = Ole 
<=)721.60536=—607 
Can AAO = abo 
—25.0094—— 767 
Ga=nzS8 200 =m oe 
<= 26),0467—= "007% 


C=4.2 7 84312e. 35% 

<= 3729 .-1eri= S0z 

C=5 11 S16=95% 

<= 37 2044 1= 100% 
Pro bea Dos )i-t hes tone 


Selected Values: 


—_—e ee ee ee ee ee ee ee ee ee eee ee ee 
Ce ee ee ee ee ee ee ee ee ee ee ee) 


Probabmlity of Result 


> O = 100% 
>=4 = 1-007 
>=8 = 98.6% 
eS ih =) 192 Ou 
eS US ee Sys 
~=Z20 =—§4550% 
>=Z4 = 29% 
= 6 = Ze 
>=32 a 
=o =a 
p=40 = 0% 
Probability of Result 
a0, = 0% 


@Function For This Output 
DiStripution: 


— = a= a= ame a= ame a= ame ame ame ee ie cme ame ec ame em em em awe awe a= a= a= 
= ew ew ew es ew eww ew eww ew ww we Pew ew ew ew eswB aw sw aw as == a= 


@HISTOGRM(4.729002,37.644 
Oe 0 Ud Ot ye CO IIIS... 0308 
OO 5 Or ae. OOige OG 21645. 1 
ZOTC3R OU Gon .0C0O8T,. 06 
Seal .07 61597. Oogbo4,.040 
Odio, O20 14%,.0 30020 ,9..999 
SOE -—O 35.095 ,-.009,20) 


WHOLESALE DELY (Sim #4 in 
Cell F51) 
@RISK Risk Analysis 


22-0Ce— oom 


Expected/Mean Result = 
20224 2511. 

Maximum Result = 37.81224 
Minimum Result = 6.264636 


Range of Possible Results 
Sle Orr 1 ok 


Probabl Pity of Positive 
Result = 100% 

Probab lasey. OF Negative 
Result = 0% 

Stands ra Deviation = 
64185307 

Skewness = .193821 

Kurtosis =) 274423405 
Variance. — scm. Ss 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
Iterations =2500 


Percentile Probabilities: 


(Chance of Result <= Shown 

Value) 

(Actual Values) 
<= Gezoatoe= 07% 
<=) 10605 3= sa 
C=> 12. 6504= 07 
<= 13.50 74= "i 
<= 147614 6o= 20% 
<= 5G leo= a2 
<= 16.37 042="404 
<= l/s ee 
<=? wovoo— 40s 
<= 1373902 ="457, 
<= 19.711 = 50% 
<= 20.7677 =—) oo 
<= 21-8380= 40% 
<= 22.5782 — wor 
<= (237635 1 eo 
<= 25. 19 l= 375% 
<=9 762095 
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<= 27, 0499= 23.2 
<= 28739 16- 7907 
<= 60.,2219= 9s 
<= 37.8122= 1007 
PY oO babel lie ters f om 
Selected Values: 
Probability “of Resmi 
> 6 = 100% 
>= = Loo 
>=8 = 99% 
Pee = 9922606 
>= 16 =e lo ee 
pe 2.4, = 49% 
pe (| ="2957c7 
~=Ze = Sle ea 
Y=32 = aie 
y=G6 = ers 
>a = OZ 
Probability of Result 
<= 16 = 0% 


©Function For This Qutpug 
Drstribution= 


cme ei 
eee eee ei ao eee 


@HISTOGRM(6.264636,37.812 
24, .01 (O25 OS Os yet oe 
7, .09567,-086273,,037 lore 
.080834,-079876, .0c8cezee 
051242, .080,.06, -0477o2Rm 
O2Z6222 7 oe doac .. 0135 1 (me 
O5087, . Ouest 20 ) 


WHOLESALE RQN 
Cell F39) 
@RISK Risk 
22-Oct-1991 


—_ ewe emeaemawne = — es — owes sw e— aw aw es — SS as ew ew sw ss as as a 
— =e eee eee ame ame ae ae ame ame ame am am am cee wee wee we owe ee ee ee a a= == 


(Seb, els Sin 


Analysis 


Expected/Mean Result = 3.116 
Maximum Result = 8 

Minimum Result = 1 

Range of Possible Results = 
i 

Probability of 
Result = 100% 
Probability of 
Result = 0% 


Positive 


Negative 


Seanagard Deviation = 
1.197724 

Skewness = .5862097 
Mmerosis = 3.289086 


Memrrance = 1.434543 

ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
iterations = 500 


Percentile Probabilities: 
O@inance of Result <= Shown 
Value) 

(Actual Values) 


<= 1 = 0% 

<=] =e 

<= 2 = 10% 
ae =a 54 
<= 2 = 20% 
<= 2 =—e2 0S 
ae =P 230% 
Gas 3 = 394 
<=) 3 = 40% 
ee = 
<= 3 =—o0% 
SaaS =) 00% 
<= 3 = 60% 
<=i53 = 65% 
eae = 104% 
aaa = Or 
<=>74 = 80% 
Gara =—-O 0% 


<= 35 = 9O% 

ees. =o 

<=" 58 = 100% 
E16 ba biel tens fore 


Selected Values: 


— wee eee ee i 
—_—ew = =~ owen = ewe ewemweemweamwreameaweamwrarmamage «= == == a= a= -— 


Probability of Resuly 


> aa @ = 100% 
>=.9 = 100% 
>=1.8 = 94.6% 
pe Lae || = 66.6% 
pe eS = 33% 
iS One, =" 934 4 
>=) 4 = 312% 
y= lene =O 
>=7.2 = .2% 
>=9 = 0% 
Probability of vresulle 
ee = 0% 


GCPunction For This Output 
Distribution: 


Gio TOGRM (LNG, O50405 4.20, 
OF 05. O04 O50 boo Onan 
Oe OO OZ OOO, OO a Ow Oye 
0) 


WHOLESALE RQN Gaim "2° in 
Cell F39) 

@RISK Risk Analysis 
22-Oct-1991 


Expected/Mean Result = 5.856 
Maximum Result = 14 

Minimum Result = 1 

Range of Possible Results = 
3 

Probability of Positive 
Result = 100% 

Probability of Negative 
Result = 0% 


Standard Deviation = 
2.470479 
Skewness 1441041 


KurtosiS = 362747202 
Variance = 367, 02266 

ERRs Calculated = 0O 
Values Filtered = 0 
Simulations Executed = 4 
Iterations = 500 


Percentile Probabilities: 
(Chance of Result <= Shown 
Value) 

(Actual Values) 


-_— ee oe ee oe oe oe ee oe ii i i le 
-— ome ee oe em oe oe ee oe oe oe ee oii 


<= 1 = 0)y 

<= = 5% 

<= 38 = 108 
<= 35 Sloe 
<-74 = 202% 
Gad =e 
at =O 
<= = 35% 
<= 5 =——40% 
<s. 15 = 45% 
<= 5 = 50% 
<=-6 =) Ola 
<= = 60% 
CSS =aeO Oe 
Can OG 
=o = 4 
<= 6 =o 
C= 708 =e O70 


22 


c=a729 
<= yl 
< 14 


Probabilities 
Selected Values: 


Probability of 
> 0 = 


Vv VV VV VV 
On NIM & Wr 
oO on oO 


LOS 
>=12 
r= oo 
y= 1s 
Probability o 
Can) = 


Ie tt ot ot ot ot ot ot ott at om 


Result 
100% 

99.6% 
95% 

67.6% 
49.8% 
Tae ET's 


Result 
0% 


90% 
95% 
100% 


@Function For This Outpme 


Distribution: 


—_r oe ee ee oe ee i ee 
~~ ewe oe i sis eee 


@HISTOGRM(1,14,.005,.045, 
0,.12,.155,0,.175,.15)00m 
115,.1,0,.055,.025, 0,.0em 


0 yO ee OO Olan 


20) 


WHOLESALE RQN (orm ¢37-in 
Cell F39) 
@RISK Risk 


eect —-1991 


Analysis 


Expected/Mean Result = 
lao SC 

Maximum Result = 30 

Minimum Result = 3 


Range of Possible Results 
of 

Probability rove 
Result = 100% 
Probability of 
Result = 0% 


Positive 


Negative 


Standard Deviation = 
9.819039 

Skewness = .4241818 
Mieeosis = 2.633412 
Variance = 33.86122 


ERRs Calculated = 0 
Values Filtered = 0 
Simulations Executed = 4 
imeeracbLions = O00 


Percentile Probabilities: 
(Chance of Result <= Shown 
Value) 

(Actual Values) 


Gz. 3 = 0% 

<= 6 =e 

eat = 10% 
<= 8 = 1 ae 
<= 9 = 207 
<=0 1:0 = 29% 
= al = 307 
=e ile = O07 
iS = 407 
=e = 407 
Cerca = 50% 
6 — ee ee = OO 
<= 6 = 60% 
<=2 16 = 65% 
ey =O. 
lars! =O 
<= 19 = 80% 


<= 21 = 85% 

Ge a2 = 90% 

G=teZD = 95% 

<=- 30 = LO0OZ 
Probab il 15 es Boyan & 


Selected Values: 


— ee ee 
A ee ee ee ee 


Probability of Result 


D0 = 100% 
p44 = 99.6% 
=i6 = 89% 
PSS Gi = 66.8% 
= LG = 40.4% 
P=Z2U =n Ou oO 4 
p= 24 = Ay 
>=Z28 = 2% 
pai = 0% 
Probability of Result 
<a = Os 


@Function For This Output 
Distrpvoution. 


CHES MOGRMG34305). 02... O20 
(yO G 0 OG 1) 2 OG 04701 o 4. 
2040104. O1eee0 od, . 04s. OZ 
SOO 2 OZ oO ao OO 
Boo 01g 20) 


WHOLESALE RQN 
Cell F39) 


(Sim #4 


@RISK Risk Analysis 


ZO ANG G1 Sh SII. 


in 


Expected/Mean 
30n2 12 

Maximum Result 
Minimum Result 


Range of Possible Results 


64 


Result 


Probab hilt tay of 


Result = 100% 


Probability of 


Result = 0% 


Positive 


Negative 


Standard Deviation 
12.13091 

Skewness = .7773132 
KuFrtosis = 733411167 
Variance = 147.1589 

ERRs Calculated = 0 
Values Filtered = 0O 
Simulations Executed = 4 


Iterations = 500 


Percentile Probabilities: 


(Chance of Result <= 


Value) 
(Actual Values) 


Shown 


teu ud ub Wt ud od tn om tb Wt ut 


O% 


10% 
15% 
20% 
2O% 
30% 
39% 
40% 
45% 
00% 
20% 
60% 
69% 
710% 
19% 
80% 


<= 744 
= 4s 
<Sa50 
= ee 


mow oi al 


Pio ba. b 1 iets Ss 
Selected Values: 


——_EP ee ee ee ee ee eee 
— es sie ee eee eee eee eee eee ee 


Probability of 

> O 

r=5 

Ls 

yeZ24 

= Oe 

>=40 

>=48 

POG 

p=64 

>=72 

>=80 
Probability sc 

<=ae() = 


Pent tf ft ut tt tt th tow ue 


Result 


100% 
100% 
91.4% 
67.4% 
Of o% 
20.4% 
9.6% 
3.6% 
1.4% 
wae 
O% 


Result 


O% 


85% 
90% 
95% 
100% 


@Function For This Output 


Distribution: 


—_—S aE = =P =e aman ame ewe ewe em eaweaweame sw owe ewemw ee ae a == 
ee ee ee ee ee ee ee 


@HISTOGRM(8,72,.025, .02ta8 
-06,.085,.11,.145, .12, 508 
,-Uo,.065,.049, 065-0 om 
O3,02, 9.99999 -0379.7 
9E-03,-005, .005,.005 (Zen 


APPENDIX C 


SIMBACTORY I1.5 SELECTED SIMULATION REPORTS 


Sie) (v3.02) TESTG HISTOGRAM SUMMARY STATISTICS 107227199) 
19:02 
(Data collected for 2000.0 DAYS in 20 replications) 
COMP REQN MAKESPAN HISTOGRAM 


Range Frequency Percent Cumulative % 
0.00 to 9.00 8 ot 21 
SAUDE so: 10.00 Saal LOT 10.63 
O20 to fo. 00 774 Zona ayo) 1288! 
lar 0 leetee 20.00 842 20.07 64.50 
20201 (te 25.000 B22 20 313 Sanz 
20.02, CO 30.00 oon) dik. 60 96.93 
S02 Osta SOO 0 84 2.80 99.73 
Soe ULE cre 40.00 6 20 99.93 
40.01 to 45.00 0 0 99.93 
45-015 to 50.00 0 0 99.93 
30.0120 50700 1 03 99.97 
a0. 01 to 60.00 1 03 100.00 
O00 15 te 65.00 0 0 100.00 
LOO. 0 Ise @ 0 0 100.00 
3000 LO0.00 
CVN BUFFER LEVEL HISTOGRAM 
Range Time Percent Cumulative 4% 
Oa Br} 6 2000.00 100.00 LOU. OG 
bate 10 0.00 0 100.00 
101 to @ 0.00 0 100.00 
2000 100.00 


1A) 


CVN DELAY IN BUFFER 


Range Frequency Percent Cumulative % 
0.00 to 5.00 3000 100.00 100.00 
O01 CO 10.00 0 0. 100.00 

100.01 to @ 0 0 100.00 
3000 100.00 
FACTORYQ BUFFER LEVEL HISTOGRAM 
Range Time Percent Cumulative % 
0 to 5 2000.00 100.00 100.00 
6 to 10 0.00 0. 100.00 
101 to © 0.00 0 100.00 
2000 100.00 
FACTORYQ DELAY IN BUFFER 

Range Frequency Percent Cumulative % 
0.00 to o.00 5 100.00 100.00 
ye Uae, 10.00 0 0; 100.00 

100.0100 @ 0 0 100.00 

0 100.00 
ICPQ BUFFER LEVEL HISTOGRAM 

Range Time Percent Cumulative % 

0 to 5 2000.00 100.00 100.00 

6 to 10 0.00 0 100.00 

101 to @ 0.00 0 100.00 

2000 100.00 


i216 


ICPQ 


Range 
0200 to 5.00 
De to 10-00 
NOOTO1e to © 
INVQ 
Range 
0 to 5 
6 to 109) 
101 to @ 
INVQ 
Range 
0 00to o.00 
504 46 10.00 
LOG2O0 Tt @ 
NSCQ 
Range 
0 to 5 
6 to 10 
10-6 @ 


DEGAIYOIN BUFFER 


Frequency Percent Cumulative % 
yas 100.00 100.00 
0 0 POOF GO 
0 0 100.00 
13 100.00 


BUFFER LEVEL HISTOGRAM 


Time Percent Cumulative % 

2000.00 100.00 100.00 
0.00 QO. 100.00 
0.00 0 100.00 
2000 100.00 


DELAY IN BUFFER 


Frequency Percent Cumulative % 
3000 100.00 100.00 
0 0 100.06 
0 0 100.00 
3000 100.00 


BUFFER LEVEL HISTOGRAM 


Time Percent Cumulative % 

2000.00 100.00 100-00 
0.00 0 100.00 
0.00 0 100.00 
2000 10000 


set 


Range 
0.00 to ».00 
yy Olas ere: 10.00 
100.01 to © 
SPQ 
Range 
0 to 3 
6 to 10 
101 to © 
SPQ 
Range 
0.00 to 5.00 
5 Olea 10.00 
100.01 to @ 
SUPSHIPNN 
Range 
0 to 5 
6 to 10 
101 to @ 


—— ee ee es ee es ee ee ai i 


DELAY IN BUFFER 


Frequency Percent Cumulative % 
3000 100.00 100.00 
0 0. 100.00 
0 0 100.00 
3000 100.00 


BUFFER LEVEL HISTOGRAM 


Time Percent Cumulative % 

2000.00 100.00 100.00 
0.00 0 100.00 
0.00 0 100.00 
2000 100.00 


DELAY IN BUFFER 


Frequency Percent Cumulative % 
oll 100.00 100.00 
0 0. 100.00 
0 0 100506 
Oo 100.00 


BUFFER LEVEL HISTOGRAM 


Time Percent Cumulative % 

2000.00 100.00 100.00 
0.00 Oe 100.00 
0.00 0 100.00 
2000 100.00 


rac 


SUPSHIPNN 


Range 
OF OURS 5». 00 
DOL oO 10.00 
100.01 to © 
FAC-INVC 
Range 
0 to 5 
6 to 10 
101 bo © 
FAC-INVC 
Range 
0.00 to O00 
OTS LO 10.00 
1O301Sto 52.00 
Lonoke to 20.00 
20.01 to 25.00 
Z5-O0leto 30.00 
100.01 to © 
FACC 
Range 
Oi xe 5 
6 to 10 
NOD eas ee: @ 


— om ee om cm cme oe oe om om om cm cme we we we ee ee ew ow eo = 


DELAY IN BUFFER 


Frequency Percent 
3000 100.00 

0 0 

0 0 
3000 100.00 


Time Percent 
2000.00 100.00 
0.00 0 
O00 0 

2000 100.00 


DELAY IN CHAMBER 


Percent 


Frequency 


oe ome ome oe ow ow ow = == ee ee ee 


CHAMBER LEVEL HISTOGRAM 


Time Percent 
2000.00 100.00 
0.00 0 
0.00 0 

2000 100.00 


29 


Cumulative % 


Cumulative % 


Cumulative % 


Cumulative % 


FACC DELAY IN CHAMBER 


Range Frequency Percent Cumulative % 
0.00 to 5.00 0 G: 0 
501 “Co 10.00 1 20.00 20.00 
10.01 to 15.00 2 40.00 60.00 
Ia OI) ee 20.00 i} 20.00 80.00 
20,0 evo 25.00 0 Ch 80.00 
250 le co 30.00 1 ZU. 00 100.00 
30,01 to 30. 00 0 0 100.00 
1005015 te © 0 0 100.00 
5 100.00 
ICP-FACC CHAMBER LEVEL HISTOGRAM 
Range Time Percent Cumulative % 
0 to 5 2000.00 100.00 100.00 
6 to 10 0.00 Oe 100.00 
101 to © 0.00 0 100.00 
2000 100.00 
ICP-FACC DELAY IN CHAMBER 
Range Frequency Percent Cumulative % 
0.00 to 5.00 4 80.00 80.00 
ON) Lae ete: 10.00 1 20.00 100.00 
LOs0 Tce 15.00 0 0 100.00 
Pon0is to 20.00 0 0 100.00 
POS { Oils to @ 0 0 100.00 
5 100.00 


0 


POPS TNVS CHAMBER LEVEL HISTOGRAM 


Range Time Percent Cumulative % 
0 to 5 1970.26 98.51 UO. o1 
6 to 10 29.74 lia? 100.00 
TIS to LS 0.00 0. 100.00 
Oly to @ 0.00 0 100.00 
2000 100.00 
ICP-INVC DELAY IN CHAMBER 
Range Frequency Percent Cumulative % 
0.00 to 5.00 3 4.41 4.41 
5 O lato 10.06 11 1616 20.99 
10; Oi to 15.00 26 38.24 apes ow 
Po A0tL eo 20.00 19 27.94 86.76 
20.0 lite 25.00 5 (ree 94.12 
CoO lmao 30.00 4 SP aie 100.00 
S001 ete 50200 0 0 100.00 
100.01 to © 0 0 100.00 
68 100.00 
INVC-CVN CHAMBER LEVEL HISTOGRAM 
Range Time Percent Cumulative % 
0 to 5 1506272 75.34 Goo 34 
brELo 10 80.65 AZO03 (CURT: 
Ne we: 15 £9.00 3.95 BS.a2 
16 to 20 96.67 4.83 88.15 
21 to 25 (Age OZ Sao 91.70 
26 to 30 86.94 A 35 96.09 
SIELe a5, 5259) Ce 98.70 
36 to 40 A NOGA 1.06 99.76 
41 to 45 3703 oy S, Doe | 
46 to 50 1.54 08 99.99 
Sle we 55 Oe 25 O01 100.00 
56 to 60 0.00 0. 100.00 
101 to @ 0.00 0 100.00 
2000 100.00 


INVC-CVN DELAY IN CHAMBER 


Range Frequency Percent Cumulative % 
0.00; te 5.00 ZO30 84.50 84.50 
oUly te 10.00 465 1o.00 100.00 

LOAO Lee 15.00 0 @- 100.00 
1LO0R0 1 to @ 0 0 100.00 

3000 100.00 
NSC-INV CHAMBER LEVEL HISTOGRAM 
Range Time Percent Cumulative % 

0 to 5 1504.40 15e22 15a 

6 to 10 BAe ie as 76.95 
11) ve 15 Zan te Laz 18.18 
16 to 20 Cie 1230 79.36 
ya Gan we) 25 23.99 1.20 80.76 
26 to 30 18.78 94 Siw 
31. toe oi) IU) A aye! we hs S2ea7 
36 to 40 20 so 1.04 83. om 
41 to 45 19.67 98 84.50 
46 to 50 L503 78 8 oes 
SLO 55 13.02 65 eyela el 
56 to 60 14.94 (oF 86.68 
61 to 65 12.79 64 Sizog 
66 to 70 15.48 (7 88.09 
Tite 1D Helo Diy 88.66 
76 to 80 oes | (oe 89.42 
81 to 5 12.04 60 90.02 
86 to 90 TZ2e02 63 90.65 
91 to 95 12.68 63 91.28 
96 to 100 15.95 80 92.08 
LO co © 158 237 7.92 100.00 

2000 100.00 


NSC-INV DELAY IN CHAMBER 


Range Frequency Percent Cumulative % 
C00- to 5.00 143 5.84 5.84 
5.01 to 10.00 605 24.70 30a 
10201. to 15200 727 29.69 60.23 
Pae01 to 20.00 a2) led SP 50 
2UR0d . CO 25.00 338 F380 95.30 
25.01 to 30n00 AES 4.10 100.00 
30.01 to 30.00 0 0 100.00 
100501, to @ 0 0 100.00 
2449 100.00 
NSC-SP CHAMBER LEVEL HISTOGRAM 
Range Time Percent Cumulative % 
0 to 5 1986.98 99.35 09.50 
beLO 10 22 05 10 99.45 
Lito 15 tot 08 9993 
cyan xe 20 PAY) aba 99.64 
eS 25 ae One 15 99.80 
25 to 30 2.50 hy 99.92 
oul ire: 35 1.60 08 100.00 
Ss) 160) 40 0.00 0 100.00 
IPOH 168 @ 0.00 0 100.00 
2000 100.00 
NSC-SP DELAY IN CHAMBER 
Range Frequency Percent Cumulative % 
0.00 te 5.00 551 100.00 100.00 
5 ONE tO 10.00 0 0. 100.00 
100.01 to @ 0 0. 100.00 
55) 100.00 


133 


SrarcP 


Range 
OS te 5 
6 to 10 
Lite 15 
101 to @ 
SP-ICP 
Range 
0.00 toe 5.00 
SOL sie ners 10) 
LOOZOT “te @ 
SP-INV 
Range 
Or te 5 
6 to 10 
Pinto 5 
16.-te 20 
ole to 25 
26 to 30 
31 35 
36 to 40 
101 to @ 


Nk ee ee es ee ee ee ee) 


CHAMBER LEVEL HISTOGRAM 


Time Percent Cumulative % 

1998.96 99.95 99.95 
204 ~05 100.00 
0.00 OF 100.00 
0.00 0 100.00 
2000 100.00 


DELAY IN CHAMBER 


Frequency Percent Cumulative % 
a3 100.00 100.00 
0 0 100.00 
0 0 100.00 
73 100.00 


CHAMBER LEVEL HISTOGRAM 


Time Percent Cumulative % 
13et40 193d 19 a 
2 8 eee a | 4,59 83.96 
Stal 6.0) 3643 87 a3 
112.48 Seo 93.01 
82.00 Aral O 97. i 
ape ils fan Sole 99.67 
6.66 oo 100.00 
0.00 0. 100.00 
OO, 0. 100.00 
2000 100.00 
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SP-INV DELAY IN CHAMBER 


Range Frequency Percent Cumulative % 

0.00 to o UG 8 ec ef 
O20 to 10. 0G 76 fo. 90 hear 
LOS01 to 15.00 147 SUS 48.33 
enol. to 20.00 bo 25.0 13000 
20.01. LO 20.00 102 Clea 95.19 
29; 01S CO 21000016, as 4.81 100.00 
SO eClrto 35.00 0 0 LGO.00 
100501 to @ 0 0 100.00 

478 100.00 
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SFII.5 (v3.02) TESTG BUFFER SUMMARY STATISTICS 10/22/1991 19:02 
(Data collected for 2000.0 DAYS in 20 replications) 


-<------- Level -------- -------- Delay -------- 
Statistic Minimum Average Maximum Minimum Average Maximum Parts 
--- CVN --- 
Mean 0 0.00 1 0.00 0.00 0.00 150.00 
Std. Dev. 0.00 0.00 0.00 
Lower C.1 0.00 0.00 150300 
Upper C.I. 0.00 0.00 150.00 
--- FACTORYQ --- 
Mean 0 0.00 1 0.00 0.00 0.00 0.25 
Std. Dev. 0.00 0.00 0.44 
Lower Cl. 0.00 0.00 0.08 
Upper C.1. 0.00 0.00 0.42 
--- ICPQ --- 
Mean 0 0.00 1 0.00 0.00 0.00 3.60 
Std. Dev. 0.00 0.00 Cae 
Lower Gel. 0.00 0.00 Pe 1s: 
Upper C.I. 0.00 0.00 4.55 
--- INVQ --- 
Mean 0 0.00 1 0.00 0.00 0.00 150.00 
Std. -Déw. 0.00 0.00 0.00 
Lower C.1. 0.00 0.00 150.00 
Upper Gai. 0.00 0.00 150.00 
--- NSCQ --- 
Mean 0 0.00 150 0.00 0.00 0.00 150.00 
Std. Dev. 0.00 0.00 0.00 
Lower C.I. 0.00 0.00 150.00 
Upper C.I. 0.00 0.00 150200 
i ee 
Mean 0 0.00 1 0.00 0.00 0.00 Ist ANS 
Std. Weve 0.00 0.00 4.63 
Lower Gal. 0.00 0.00 yaa [16 
Upper C.1. 0.00 0.00 29.34 
--- SUPSHIPNN --- 
Mean 0 0.00 150 0.00 0.00 0.00 1Ss0200 
Std. Dev. 0.00 0.00 0200 
Lower C.1. 0.00 0.00 150.00 
UpperaG. 0.00 0.00 150.00 


Sls 


prit.o (v3.02) TESTG CHAMBER STATION SUMMARY STATISTICS 
(Data collected for 2000.0 DAYS in 
sea = Kevel--=----= 


1O0/227.1991. 719202 
20 replications) 
pee Belay -==——--- 


Statistic Minimum Average Maximum Minimum Average Maximum Parts 
--- FAC-INVC --- 
Mean 0.04 1 3.94 Ao 723215 0.25 
Std. Dev. 0.08 8.39 0.44 
ower C.1. OOD: 0.96 0.08 
Upper C.1. 0.07 1445 0.42 
--- FACC --- 
Mean 0.04 1 502 alee 20.00 0525 
Std. Dev. 0.08 150 0.44 
lower ©. 1. 0.01 0.85 0.08 
Upper C.I. 0.07 6.70 O42 
--- ICP-FACC --- 
Mean 0.01 Ii Seas 1 a) 5.39 225 
Std. Dev. O02 lads 0.44 
ower. lL. 0.00 OZ 0.08 
Uppers... 0.02 eeZ 0.42 
--- [CP-INVC --- 
Mean 0.48 8 Ze? 14.57. .828.95 3.40 
Std. Dev. 0.29 3.90 Zul 
Lower C.I. OR at 13.06 ZiOZ 
Upper C.I. 0.60 Fonds Tele 
--- INVC-CVN --- 
Mean Doct a1 G253 Seo 6.91 150.00 
Std. Dev. 0.18 Opitz 0.00 
rower Col. 520) ee 1507.00 
Weper C.l. Sig 4 0 150-00 
--- NSC-INV --- 
Mean 16.99 iol 1.90 roca? Secgeco 122545 
Std. Dev. LeaeZ ORs: 4.63 
ower’ C.1. lGx55 13.59 120.66 
Upper C.I. 17.42 14.16 124.24 
--- NSC-SP --- 
Mean 0.14 34 0.07 0...51 0.97 Ze 5S 
Std. Dev. 0.03 0.03 4.63 
Lower C.I. 0.13 0.49 2516 
Upper C.I. QO. 15 O.-92 29.34 
--- SP-ICP --- 
Mean O02 8 0.10 0.58 0.98 ee OS) 
Std. Dev. 0.01 OPA AA Yd 
Lower C.I. 0.02 0.54 eto 
Upper C.I. O.02 0.63 1 UES, 
--- §P-INV --- 
Mean oa ail 2.79 oe 29.10 23.90 
Std. Dev. O57 0.93 HBS PATA 
Lower C.I. Soe ony 22a at 
Upper C.I. 3.96 16.09 Zon OO 


Ia 


SFII.5 (v3.02) TESTG PROCESSING STATION SUMMARY STATISTICS 10/22/1991 
19:02 
(Data collected for 2000.0 DAYS in 20 replications) 
----------------~----- Status (%) ---------------------- 
Statistic Work Setup Trdwn Prty Pass Idle Blockd Reqst Parts 


=aoe 0 VN ee 
Mean 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00) )3iaGRen 
std. Dev. 0.00 ~0:00 0.00 0.00 O2300) 0. 00 0-00 ete 0.00 
Lower C.I. 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 )sia0kiin 
Upper C.I. 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00“ FetkeE 
=== (Cl wea 
Mean 0.00 0.00 0.00 0.00 O2005100°00 > 0-00) o20¢ 3.65 
std. Dev. 0.00 0.00 0.005) 0.00 (0800 02003000 c-cd Zee 
Lower C.1l2 0.00 “0.00 OF 000.00 S02 00 100-000 00 mee .Ue Ze g 
Upper C.I. 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 4.55 
=== [CESZa--— 
Mean 0.00 0.00 0.00 0.00 0.00 100.00 0.00 S070 Oe25 
Std. Dev. 0.00 0.00 0.00 0.00 0:00 0.04 590-00 0200 0.44 
Lower C.1. 0.00 0.00 0.00 350.00 0-200 955070 00 ey 0.08 
Upper C.1. 0.00 0.00 0.200) 0.00 ~O0°200 1005005 0-00 Sate 0.42 
=-—) (INVENIO R 
Mean 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0:00, "Sathine 
Std. Dev. 0-00 0.00 0.003 30200) 0.00" 0.02 > 50200) 10.00 0.00 
Lower C.1. 0.00 0.00 0.00 0.00 0.00 93.99 0.00 0°00 tea 
Upper C.I. 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00) ()i5eeis 
=== ‘NOG, ae— 
Mean 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 sami 
std. Devs 0.00, “O500° “020007000 0000 0R0.. 00 Sore 0.00 
Lower C.I. 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 )]ta0mGa 
Upper C.I. 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 £150.00 
== =o LOCKs POINT —== 
Mean 0.00 0.00 0.005) 020Ue 0.00 100700550700 " UnuG PALE 55 
Std. Dev. 0.00 .0.00 0.00500 .00 ~O200 0.00 330.00) Uae 4.63 
Lower C.1. 0.00 0.00 0.00 0.00 O200 100°00590-00 Ux Zante 
Upper C.12- 0200 0.00 O00 0.00 00D 100. 00RD O0F Sonu 29.34 


Seri. o (v3.02) TESTG PART STATUS SUMMARY STATISTICS 10/22/1991 19:02 
(Data collected for 2000.0 DAYS in 20 replications) 


Raw Material 


Number 
Part Name Buffer StaLisuic Consumed 
NEW REQN SUPSHI PNN Mean 150.00 
Std. Dev 0.00 
flower ©. 1. 150.00 
Upper C.1. 150.00 
Final Products 
Number =-- Product Make Span ---- 
Part Name Seats tic Made Minimum Average Maximum 
COMP REQN Mean 150.00 on LO Vie 82 58.50 
Std. Dev. 0.00 0.60 
Lower C.I. 150.00 Teo 
Upper seal . 150.00 18.05 
Work In Process 
Number ---- Status (%) ---- 
Part Name Seatistic Completed Busy Idle Move 
COMP REQN1 Mean 300.25 100.00 0.00 0.00 
Std. Dev 0.44 OA 0.00 0.00 
Lower C.I 300.08 99.92 0.00 0.00 
Upper C. I. 300.42 100.00 0.00 0.00 
INV1 Mean 300.00 100.00 0.00 0.00 
Sia. Ney. 0.00 0.17 0.00 0.00 
Lower C.I. 300.00 99.93 0.00 0.00 
Wipperec al. 300.00 100.00 0.00 0.00 
NEW REQN Mean 212.90 100.00 0.00 0.00 
Std. Dev. 12-096 141 0.00 0.00 
Lower C.I. 208.05 99.46 0.00 0.00 
Upper C.I. Zlieto 600500 0.00 0.00 


Sey) 


AVCAL 


COSAL 
CVN 
DOD 
DSS 
GAO 
GFE 
GFM 

gE Se 
ILS 
NAVSEA 
N/C 
NIS 
NNS&DDCo 
NSC 
NSN 
SCN 
SMIC 
SPCC 


SUPSHIPNN 


Lie Ohl 


AEE END XD 
LIST OF ACRONYMS 


Avaition Coordinated Shipboard Allowance 
las 


Coordinated Shipboard Allowance List 
Nuclear Powered Aircraft Carrier 
Department of Defense 

Decision Support System 

General Accounting Office 

Government Furnished Equipment 
Government Furnished Material 
Inventory, Control fount 

Integrated Logistics Support 

Naval Sea Systems Command 

Not carried 

Not in stock 

Newport News Shipbuilding and Drydock Co. 
Naval Supply Center 

National Stock Number 

Ship Construction and Conversion, Navy 
Special Material Identification Code 
Ships Parts Control Center 


Supervisor of Shipbuilding Conversion and 
Repair, USN, Newport News, VA. 


Type Commander 
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